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AN 
ACGCCQOUN T 
OF THE 
GorING of Mr. John Harrifon’s Wat cH,, 
AT THE ROYAL OBSERVATORY, 


From May 6th, 1766, to Marcu ath, 1767.. 


"T “WHE Board of Longitude, at their meeting April 26th, 
1766, having come to a refolution that Mr. Harrifon’s 
watch fhould be tried at the Royal Obfervatory under my 

infpection, as to the manner of its keeping time, according to a 

“eertain plan contained in the faid refolution ;: I, accordingly, received fF ; 

“the watch at the Admiralty on May sth, 1766, from the hands of | 

Philip Stephens, Efq; fecretary of the Admiralty, in the prefence of 

“Capt. Thomas Baillie, of the Royal Hofpital at Greenwich; Mr. John 

Ibbetfon, fecretary of the Board of Longitude; and Mr, Larcum 

Kendal, watch-maker, who accompanied me with the watch to the 

Royal: 


























Royal Obfervatory, faw it put in motion, and locked up in the box 
provided for it: all which appears more fully from the annexed 
paper figned by Capt. Baillie, Mr. Ibbetfon, and Mr. Kendal. 


I, moft days, wound up and compared the watch with the tranfit 
clock of the Royal Obfervatory myfelf ; at other times it was per- 
formed by my affiftant Jofeph Dymond, and afterwards William 
Bayly: this was always done in the prefence of, and attefted by 
‘one of the officers of Greenwich Hofpital, when he came to affitt 
in unlocking the box in which the watch is kept, in order to its 
béing wound up. To prevent any miftake, there were made al- 
ways two or three comparifons of the watch with the clock, and I 
fet down that comparifon at which the fecond: hand of’ the watch 
pointed to 60 exactly at the inftant of the beat of the clock, which 
happened. always once in, fix minutes, the watch being adapted to, 
keep mean time, and the clock fidereal time; and therefore the 
clock getting about a fecond upon the watch every fix minutes. By: 
this method I afcertained the comparifon of the watch with the 
clock to the twelfth patt of a fecond, without putting down frac- 
fions. 


‘The tranfit clock, which was cleaned and put in order juft be- 
fore the watch arrived, was compared continually, as ufual, when 
the weather permitted, with obferved tranfits of the fun and fixed 
ftars, whereby it appears to have kept very regular time, and not 
to have varied above a quarter of a fecond, more or lefs, in one 


day, than in that preceding or following it. 


From 
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From May sth to May 17th, 1766, I kept the watch in a ho- 
rizontal pofition with the face upwards; and from thence till July 
6th Itried it, fir inclined under-an angle of 20° to the horizon, . 
with the face upwards, and the hours XII, VI, Ill, IX, higheft 
fucceffively ; then in a vertical: pofition,. with the fame hours higheft 
in order; laftly,.in-a horizontal. pofition, with the face downwards. 
From July 6th to the prefent time it has been always kept in a» 
horizontal pofition, with the face upwards, and lies upon the fame 
cufhions, and in:the fame box.in which.Mr..Harrifon kept it in the« 
voyage to Barbadoes... 


Here follow ‘the computations which:I have made ‘of the rate of 
the going of the:watch from day to-day, from:May 6th, 1766, the 
day after it was brought to: the Royal Obfervatory, to: March 4th 
laft, deduced from: the comparifons of the watch with the tranfit ° 


clock made in the prefence of, and attefted by, the officers of Green- 
wich Hofpital.. : 























Vateh gains}: Mean 













































































Mean State 





























on Mean State of |of the Ba- 
Time per  jthe Ther-jrometer. 
“| Day. mometer, 
Sec, Deg. Inches. 

1766, from wey 
May 6 to 7 54 | 2999 
7 : 57 RIG 
8 io §5 pi) --2996 

“hes 9 ae 54 29, 

‘Here the watch is in 10) 1 49 | a 
a horizontal pofition< rl 12 50 29,6 
“with the face upwards 12 13 si 29,6 
12 14 52 29,8 
14 15 52 30,1 
15 16 54 30,2 
L 16 17 56 3051 
: ay 18 57 Shag See 
Watch inclined 20° 18 19 Bie 2959 
‘face upwards, .and 1g 20 49 29,9 
hour XII higheft. 20 21 51 3050 
. 21 ZO 50 ‘30,0 
22 23 52 20) 
“Watch inclined 20°, 23 ‘a 53 208 
chour-VI higheft. s ee 52 | 29,7 
25 so 55 2957 
26 ad 5S 2937 
27 28 12,6 52 29,6 
28 629. 1) 10,9) 49 ane 
Watch inclined 20°, ac 30 tas 54 2954. 
hour III higheft. 3° 34 11,0 53 2954. 
gttojuner 12,4 [PRO 29,7 
June I 2 13,1 51 2959 
2 3 12,8 54 29,8 
3 4 14,6 56 )- 2957 
Watch inclined 20°, 4 3 14,4 o7 29,6 
hour 1X higheft. 5 a) 57 eae 
: 6 7 | 164 | 59 | 2957 
7 Bahl. 16,0 60 29,8 
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Watch vertical, hour 


XII highett. 


Watch vertical, hour 


Vi higheft. 


Watch vertical, hour 


Ill higheft. 


EN ee ne Se 


Watch vertical, hour 


_ IX higheft. 


ee TS ES GE Se 


Watch horizontal, 
face downwards. 








Henceforward watch 
always horizontal, 
with face upwards. 
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fuse 8 toJune 9 
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Mean State 





State of | of the Ba- 
rometer. 


the Ther- 
mometer, 





Deg. 


60 


59 
60 


59 








Inches. 
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299 
30,0 
2999 
2957 
29,8 





29,8 
2957 
Bg. 


29,6 


29°5 


2.956 
29,8 
2959 
30,0 
305% 
30s1 
2999 
2957 
29,6 
2937 
29,0 
2995 


2995 





29,6 
29,5 
2959 
2959 
2939 
20,8 
29,8 


2939 
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1 i Time per the Ther-|rometer. 
ee ee ag ste EY {Day. mometer. 
Hit rte presser joe Se ee po 
eee Se tN Sec. Deg Inches, 
| 1766, from —_——_ ——_ 
(July gtoJulyro 18,5 64 29,8 
10 II 18,9, 63 29,6 
||| II 12 18,5 62 29,0 
| 12 13 1857 61 29,8 
HH 13 14 19,6 63 2939. 
1 14 15 1957 63 2957 
! 15 16 18,3 > 62 29,6 
| 16 17 1959 61. 2057 
HI | ay 18 | 18,4 | 63° | 29.9 
Hi 18 19 20,2 66 30,0 
| 19 20 19,4 65 30,0 
) 20 21 20,5 64 29,9 
ot 22 20,2 63 29,8 
Hl | 22 23 18,6 61 29,8 
a 23 24. 1855 6o 29,7 
Hi 24. 25 20,3 61 29,6 
HI Bg 30026 89-8996 fs Ory | 2a 
HI Watch horizontal, |’ x a pe ee sat 
ii with face upwards. 28 29 ey s 29,8 
tI 29 3° 1953 59 “On 
ef 30 31 20,7 61 29,7 
| | { Bt toAug.1 18,8 61 2959 
Aug. 1 to 2 18,3 64 29,8 
3 3 18,2 63 2057 
| 3 4 16,2 63 2939 
| ies: es A 63 | 30,0 
i e 6 16,9 65 30,58 
i 6 7 13,t ) 68 30,t 
i 7 8 | 12,8 |. 69 |. 30,1 
| 8 9 4253 69 30,1 
| 9 IO 13,6 65 30,1 
| 10 II 1352 60 30,0 
I] II 12 12,4 59 30,0 
T2 13 10,9 59 3051 
u 30,51 
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1766, from 

bee 14. tO, 15 

15 A 
| 16 17 
17 18 
18 1g 
' 19 20 
20 21 
21 22 
22 23 
23 24. 
| 24. 25 
25 26 
| 26 27 
Dy 28 
Ge 28 29 
| 29 30 
30 31 
Watch horizontal, | gatonePl: : 

with face upwards. 1h 

I 2 
2 3 
Piao 3 
4 5 
Liar Siiaans 
6 7 
7 8 
bral te 
9 10 
| 10 11 
11 12 
| 12 13 
ig 14 
14 1g 
| ig 16 
10 17 
17 18 
L 18 1g 











Watch gains 
on Mean 


Time per 


Day. 
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993 

929 
10,2 
10,9 
19,9 
10,2 
1053 
11,1 
11,8 
11,6 
1457 
11,9 
10,7 
10,8 
11,4 
11,3 
11,9 
12,6 
13,! 
12,8 
1354 
13,7 
1395 
13,6 
12,7 
12,6 
1249 
11,0 
12,0 
10,6 
If,I 
13,1 
11,8 
4st 
1355 
12,4 





Mean 





Deg. 





61 
58 


57 
62 
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Mean State 
State of | of the Baro- 

the Ther-| meter. 

mometer, 


Inches. 


29,8 
29,8 
2959 
30,0 
30,1 
30,1 
30,1 
299 
29,8 
29,8 
29,8 
30,0 
30,1 
30,0 
2959 
pose 
30,0 
30,0 
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2959 
2939 
2059 
29,8 
29,9 
29,8 
2955 
297 
50,1 
30,0 
29,8 
29,6 
2957 
30st 
3032 
30,2 
30,2 
30,1 























































Watch horizontal, 
with face upwards. 
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1766, from 
Sept.rg to 20 
20 21 
21 22 
22 23 
23 24. 
24. 25 
2% 26 
26 oy 
27 28 
28 29 
29 3° 
30 toO¢ct.1 
O& 1 to 2 
2 3 
3 4 
4 5 
5 6 
6 7 
7 8 
8 9 
9 10 
10 II 
11 12 
12 13 
13 14. 
14 15 
rs 16 
16 17 
Ay, 18 
18 19 
19 20 
20 2 
21 22 
22 23 
23 24. 
24. 25 
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Watch gains 
on Mean 
Time per 
Day. 





Sec. 
TEn7 
11,9 
igo) 
11,9 
1259 
12,6 
11,3 
11,9 
11,2 
11,2 
1157 
1039 





11,0 
99 
11,8 
1255 
11,8 
1155 
12, 
13,52 
13,0 
1244 
12.7 
1394 
1454 
16,0 
16,4 
16,3 
159 
17,0 
18,8 
18,5 
18,8 
19,2 
18,4. 
1955 


omc | 


Mean |Mean State 

State of |of the Ba- 
the Ther-| rometer. 
mometer, 





Deg. Inches. 








61 30,0 
62 30,0 
64 30,0 
65 30,0 
62 30,1 
Se) 3952 
59 3032 
59 30,0 
58 2959 
57 29,8 
58 29,8 
59 29,8 
58 29,8 
58 29,8 
58 2957 
58 2995 
60 2953 
58 2953 
56 294. 
54 2955 
51 29,8 
49 2999 
46 30,0 
44 30,0 
+7, 3932 
50 30,1 
52 30,2 
49 30,4 
46 30,4. 
48 30,2 
52 3051 
54 30,0 
51 30,0 
51 30,0 
50 29,8 
47 29,8 
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1766, from 
fO&. 25 to 26 








26 27 

27 28 

Ok waa Soa Ne) 

29 30 

30 31 
31toNov.1 
Nov. 1 to 2 
“: 3 

3 4 
4 5 

a 6 

6 7 

7 8 
Watch horizontal, : 2 
with face upwards. 9 if 
10 II 

It 12 

12 13 

13 14 

14 15 

13 16 

16 17 

1% 18 

18 Ke 

19 20 

20 21 

21 23 

22 23 

23 24 

2G ok 

25 26 

26 2g 

27 28 








Sec, 


2s 
2054. 
2 Ty2 
20,3 
212 
20,9 
18,3 


2053 
102 


1959 
oe A: 
1659 
173 
18,5 
¥725 
17,6 
17,6 
18,9 
19,6 
18,3 
18,1 
1557 
1759 
1995 
19,5 

19,7 
179 
T7> f 
17,8 

1759 
18,2 
1751 

16,1 


1553 





Watch gains} Mean 
on Mean 
es per 
Day. 
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State of 
the Ther- 
mometer, 





Deg. 


fo] 





49 
55 
56 
oye: 
53 
53 
49 





49 
49 


49 
45 
44 
43 
43 
42 
44 
45 


47 
45 
45 
47 
50 


52 
hi 
59 


48 
51 


43 
4I 





| Mean State 


of the Ba- 
rometer. 





Inches. 
29,6 
2954. 
2993 
2924. 
2g 
2993 
299 
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3930 
79> 
2959 
30,2 
39094 
30,1 
29,8 
2999 
30,1 
30,0 
2958 
2.930 
2995 
29,0 
2957 
2955 
29,2 
29,1 
2993 
29,4 
29,6 
299 
305f 
3051 
30,0 
30,0 
3952 


¢ 




























































Watch horizontal, 
with face upwards. 
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1766, from 
Nov.28 0,29 
29 30 
30toDec. 1 
rt to 2 
2 3 
3 4 
4 me 
5 6 
6 7 
7 8 
8 9 
9 10 
10 11 
II 12 
12 13 
13 14 
14 15 
15 16 
16 i 
17 18 
18 19 
19 20 
20 21 
QI 22 
24 23 
23 24 
24 25 
25 26 
26 24 
27 28 
28 29 
29 30 
30 31 
gitojan.1 
1707 
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on Mean 
Time per 
Day. 


Sec, 


eee 


16,6 
16,4. 
16,5 


1529 
1558 
15,8 
16,0 
16,5 
16,1 
15,8 
15,0 
1552 
18,7 
1994 
1951 
16,5 
149 
1739 
1538 
17,8 
1552 
15,0 
16,5 


11,9 


11,4 
9,2 
93 


8,6 


8,0 
8,0 
6,8 
6,1 
736 
795 




























Mean State 
of the Ba- 
rometer. 


Inches. 


3053 


30,1 


30,2 
30,2 
3051 
30,1 
30,1 
30,0 
29,8 
29,8 
2957 
2954 
29,2 
2955 
299 
2937 
29,6 
2957 
2954 
2934 
251 
28,7 
29,1 
2957 
30.1 
30,2 
303 
3953 
3054 
3094 
3923 
30,2 
30,1 








Watch hotitoneal! 
with face upwards. 























Deg. 








37 
35 
34 
31 
BE 
32 
324 
314 
28 
27 
30 
29 
FI 
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34 
32 
31 
29 
257 
26 
324 
36 





Lad 
Watch gains| Mean 
on Mean 
Time per 
Day. 
Sec, 
1767, from —_——- 
(Jan. 1 toJan.2 6,3 
2 3 0,8 
3 4  |Lofes 2,4 
4 5 | Lofes 6,5 
5 6 | Lofes 2,7 
6 7. {Gains 3,3 
7 8 |Gains 5,7 
. 8 9 Gains 3,1 
9 10 | Lofes 0,3 
10 11 | Lofeso,8 
II 12. | Gains 5,4 
12 13 336 
13 14 4,6 
14. 15 10,3 
15 16 10,0 
16 ly x 8,3 
17 18 855 
18 19 253 
19 20 | Lofeso,1 
20 21 0,0 
21 22 |Gains 5,9 
22 23 8,9 
23 24 997 
| 24 25 10,6 
25 26 1153 
| 26 Dy Me) Wray v3 Ve 
: 27 28 12,8 
' 28 29 15,1 
| 29 30 12,9 
30 3! 5595 
| 3itoFeb. 1 16,5 
Feb, <r.) to 7.2 16,0 
| - 2 3 1535 
| 3 4 | 16,1 
| 4 5 154 
L 








Mean State 


State of fof the Ba- 
the Ther-frometer. 
mometer. 





Inches. 








2937 
2954 
29,6 
29,8 
2937 
29,6 
2995 
2954 
2935 
2954- 
29,2 
29,2 
29,0 
2952 
29.4. 
29,6 
2957 
2958 
29,8 
299 
2958 
2935 
29,8 
29,8 
2997 
2997 
29,0 
2957 
29,8 

29,8 

29,8 

29:9 
2959 

29,8 

2937 
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1767, from 
( Feb. piohen 6 





ia 7 
8 

9 

10 

nak 

{I 12 

| 72 13 

13 14 

14 15 

| 15 16 

16 17 

ve 17 18 
Watch horizontal, 18 19 
with face upwards. 19 20 
20 21 

| 21 22 

22 23 

23 24 

24 25 

25 26 

26 27 

24 28 

| 28 to Mar. 1 

Miviardn OS hr 2 

ee 

3 4 









Watch gains} Mean |Mean State 
State of lof the Baro- 























Day. mometer 
Sec; Deg Inches. 
1353 41 29,6 
1257 41 2955 
16,4 44 29,2 
17,2 45 2952 
16,6 44 29,2 
18,7 45 2953 
17,8 46 29,1 
16,0 43 29,1 
16,0 44, 29,2 
1657 46 2953 
I 59t 45 29,0 
16,7 45 2995 
19,8 49 2954 
16,2 46 2957 
1751 44 2957 
16,4 45 2954 
17,6 45 2934 
1597 43 29,6 
16,8 43 29,8 
17,6 44 | 29,8 
1794 45 29,6 
18,8 47 2934 
18,1 45 | 29.4 
1755 4d 2957 
18,3 45 29,8 
18,5 44 29,6 
1857 44 | 29,7 
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From the foregoing numbers it appears, that the watch was. 
getting from the very firft near 20 feconds per day; a circumftance 
which it is not my bufinefs to account for; but which, as it kept 
near mean time in the voyage to Barbadoes, feems to fhew that the 
watch cannot be taken to pieces and put together again without al- 
tering its rate of going confiderably, contrary to Mr. Harrifon’s af- 
fertions formerly. However, if it had got always uniformly, it 
might be equally ufeful, and would only give a little more trouble 
of calculation to the perfon who fhould make ufe of it. 


Previous to the following deductions from the foregoing rates. of 
the watch, it may be proper to premife, that a watch defigned to 
Keep time within 2 minutes in 6 weeks, which I fhall take as the time. 
of a Weft India voyage, ought not to be liable to vary its rate of 
going fo much as 3 feconds per day, at a medium, from what it 
had kept at land before it was fent to fea; for 3 feconds per day in 
42 days or 6 weeks make 126” or 2’..6". 


From May 6th. to May 17th, 1766, the watch, being in a hori- 
zontal pofition, gained at the rate of 19”,5 per day at a medium. 
Froin July 6th, when the watch was again placed in a horizontal 
pofition, till the end of the month, the watch got at the rate of 
19",1 per day at a medium, which is not half a fecond different 
from the mean rate of the firft 11 days of its being at the Obfer- 
vatory. 


But in the two following months of Auguft and September, and 
the firft half of October, the watch went from from 7 to 10” ina 
day 






























day flower than before; and the mean rate of the watch’s gaining 
in Auguft was 12",4, and in September 12”,2 per day, and in the 
firft 1¢ days of OGober 12”,8 per day: this change began in the be- 
ginning of Auguft, on thefew and only hot days we‘had laft fummer 
which yet were not extreme, the thermometer within doors having 
never rifen above 73°; the reft of the fummer in: general was re- 
miarkably cool and temperate. Whether it was the heat of the weather 
which ‘occafioned this difference, I’ know not; for though the heat’ 
lafted but a few days, the watch continued, till:the-middle of Ofto- 
ber, to go at the fame rate; viz. from 7 to 10” per day flower than it 
had gone at firft. But about the middle‘of October the watch returned 
nearly to the famé rate of going which it had {hewn at its firft com- 
ing to the Obfervatory ; for in the latter half of October it got at 
the rate of 19’,1 per day ata medium, and in November it got at 
the rate of 18’,1 per day at a medium ; but in-the month of De- 
cember it again went flower, the mean rate of its getting for that 
month being 13,7; and toward the latter end of the month it went 
gradually flower and flower as the weather grew colder, and at laft 
got no mote than 7” per day, ot went’ 12"3 per day flower than it 
had done at firft, though the thermometer, placed in the room near 
the watch, was never fo low as freezing in this month. In the month 
of January of the prefent year, the watch went extremely irregular, 
having on fome days ‘even loft a few feconds, though its mean rate 
in this month was that of gaining 6”,2 per day. ‘Thefe variations 
and irregularities appear to have been owing to the froft, the ther- 
mometer in the. houfe having been fometimes below 32°, or the 
point of freezing. The greateft cold indicated by the thermometer 


in the houfe was 25° on January roth this year, on which day the 
watch 
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watch loft neat 1 fecond, or went 20”s flower than it’ had done at 
firft. » But the watch loft moft on January 4th; viz. 6’, or went 
26” per day flower than it had gone at firft; yet the thermometer 
on this day was but about 1° below freezing. But there does not 
appear to be any regular connexion between thefe variations of the 
watch and thofe of the therrmometer, the fame degrée of the ther- 
mometer anfwering to very different rates of the watch on different 
days, to the amount of 15”. However, it feems in general that the 
froft muft have been the caufe of thefe irregularities, as well as of 
the watch’s going fo much flower in the month’ of January than it 
had gone before. Thus cold’ feemed to have occafioned the watch 
to go flower in January, as heat feemed to have done in the month 
of Auguft.—In the next month, or February, the thermometer in 
the houfe being always above 40°, the watch got at the rate’ of 
16",6 per day, or 3" per day lefs than it had got at firft coming to 
the Obfervatory. 


The greateft difference of the rate of the watch, when ina hori- 
zontal pofition, on any 2 days from May 7, 1766 to March 4, 1767 
is 28", its greateft rate of getting having been 21”,5 on OGober 2¢, 
1766, and its greateft rate of lofing 6": Jan. 4th laft.——According 
to Mr. William Harrifon’s account of the watch, given in to the 
Board of Longitude before he went on the late voyage to Barbadoss, 
the watch fhould go 1” per day fafter for every 10 degrees of the fall- 
ing of the thermometer, and lofe as much for every 10 degrees of 
its rifing: but the rate of the going of the watch appears above to 
be too irregular to bear any analogy to this rule; or to render “it 
expedient to pay any regard thereto in the calculations of the going. 

E of 
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of the watch, and indeed too irregular to afford grounds for: eftab- 
lifhing any other. certain rule for any variations of the watch an- 


{wering to different degrees of the thermometer. 


I have not obferved the going of the watch to be affected by the 


changes of the air indicated by the barometer. 


It may now feem proper to take fome notice of the going of 
the watch in different pofitions from May the 17th to July 6th, 
1766. . From May 17th to'the 22d, the watch being inclined un- 
der an angle of 20° to the horizon, with the hour XI higheft, got 
at the rate of 19’,7 per day at a mean; from May 22d to 27th, 
under the fame inclination, but with the hour VI higheft, it got at 
the rate. of 23”,0. per. day; from May 27th to June 3d, under the 
fame inclination, with the hour IIL higheft, it got 12” 4. per day; and 
from June 3d to 8th, under the fame inclination, with the hour IX 
higheft, it got 14”,0 per day. Now it appears, at firft fight, that thefe 
variations are fo different with refpedt to. one-another, and alfo from 
the going of the watch in a Horizontal:pofition,. that they would be 
alone fufficient to deftroy the regularity of the watch at fea, how- 
ever perfectly it might go in the horizontal pofition, in cafe it was 
liable to, be: put 20° out, of that, pofition. by the motion of the fhip. 
Mr. Harrifon abfolutely' condemns the ufe of ;gimbols to hang the 
watch in, as what would produce irregular.motions in the balance, 
of worfe confequence than thofe they might be intended to correct. 
On the contrary; he thinks it expedient to fix, the box, in which 
the watch is kept, -firmly to fome folid part, of the fhip, fo that it 


is neceffitated: to obey the, motions of the fhip; thefe Mr..William 


5 Harrifon 
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Harrifon reckons in ‘a large fhip to be confiderably lefs than 20°; 
viz. the greateft rolling of the fhip' 14°, and the greateft lye-down 
of the fhip, when going upon one tack, 12°: the ill effects of the 
lying down of the fhip he fufficiently obviates. by altering the pofi- 
tion of the watch in its box, fo as to reduce it again to a horizontal 
pofition as-often as the fhip changes its tack: but he is obliged. to 
fubmit it to the other motion, that of the rolling of the fhip. Ie 
may be difficult to eftimate how much this caufe of error may affect 
the watch, or how much more in fome voyages than others; but, 
from the above-reécited variations of the watch, when inclined 20° 
to the horizon, it.is probable the difference may be of confequence 


ma voyage of 6 weeks. 


The watch was »alfo tried’ in» a vertical pofition; with the hours 
XH, VI, Wi, and IX upwards: fucceffively; from June 8th to July. 
ift, and was found to gain 29”,5 per day at a.mean in the firft po- 
fition ; to lofe 2”,o per day in the fecond pofition ;, to gain .3”,5,per 
day in the third pofition; and to gain 4”,0 per day in the 4th pofition. 
It was-alfo found'to gain 1:2”,6 per day in a horizontal pofition with 
the face: downwards; or to go. about 7” per day flower than’in. the 


horizontal pofition’ with the face upwards. 


It_is obvious,. that thefe |laft-mentioned trials of the watch ina 
vertical pofition, could. not’ be defigned: to fhew. how. near it would: 
go at fea, where it can never obtain thefe pofitions: the intent of 
them. is to prove how near Mr. Harrifon’s execution of his. watch. 
comes up to his principles with refpect to the making, all the-arcs 
defcribed by the balance, whether large or {mall, to be performed 

in 
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;0 the faine'tiine, as Mr. Harrifon afferts them to be... The experi+ 


ments evidently thew, that the correction in queftion is not accurate; 






























but only an approxishation; fince the rate of the watch’s gaining with 
the hours If] and IX: higheft is 3 or 4" pet day, or 16" lefs than in 
the horizontal:pofition.; and the mean of the two rates of the watch’s 
gaihing with the hours VI and XII higheft is about. 13"%, or.6” lefs 
than in the horizontal pofition...My reafon for taking the mean of 
the two rates of the watch with the hours VI and XII higheft is, 
that Mr. Harrifon makes his balance heavier next the hour XII, in 
order to correct the error arifing ffom, the contrary. bendings| of the 
thermometer by its weight in thefe two different pofitions. 


Hitherto I have only fhewn the rate of the watch’s going from 
day to day ; I fhall now give an account of its going for a period of 
time, and fhall fix upon that of 6 weeks, which is generally reck- 
oned the term of a Weft India voyage, the only one in which the 
watch has hitherto been tried. 


From May 6,'1766, which was the day after the watch arrived 
at the Royal Obfervatory, to March’4, 1767, there are 6 periods of 
6 weeks each, in which the watch was tried in a horizontal pofition 
with the face upwards, exclufive of the 20 days in which it was 
tried in other different pofitions; I {hall therefore exhibit the gain- 
ing of the watch ‘in thefe feveral periods, from the comparifon of 
which with each other it will be eafy to form: a judgment of ‘the 
probability of the watch’s keeping the longitude during the period 
of a Welt India voyage. 
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From the obferved tranfits of the fun over the meridian according 


to the time of the regulator of the Obfervatory, together with the 


attefted comparifons of Mr. Harrifon’s watch with the faid clock, I 


found the watch to have been too faft for mean time on {feveral 


days as follows ; 


1766; May 6, 
17, 

July 6; 

Augutt 6, 
September 17, 
October 29, 


December 1o, 


1767; January 21, 
; March - a 


M. 
On 
3° 

14. 

25 

22; 

42. 

54: 


2 Oo. 


MEL PTTL 


pis Tate 


S. 
16,2 
5158 
14,0 
58,4. 
15,6 
20,9 
46,8 
28,6 


23,0 


Hence from May 6th to 14th, 1766, in 11 days, the watch gained 
3.36"; and from July 6th to Aug. 6th, in 31 days, it gained 9° 44; 


therefore, 


ing at the Obfervatory in the 


During the firft 6 weeks of its be- 
it gained 
horizontal pofition, —- — 


wat 


In the 2d period § from Aug. 6 to t 
of 6 weeks, “> Sept. £75 


; , aig 
In the 3d pemody 5 oe et 29 ] to i 


from O€, 29 to 
Dec. 10, 


from Dec. 10 to { 
Jan. 21,1767, Q’ 


In the 4th period, j 


In the sth period, ; 


In the 6th and laft § from Jan. 21 to i 
period, © Mar, 4, 1767, 


ta : 


13.20 anfwering to 3. 


8.17 ——————_2. 
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20 of longitude. 


Hence 
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Hence it appears, that the watch gains in 6 weeks from 5’, 4.2” to 
13'220'1, vor from 3°. 25) 2009": 20. of longitude, that is to fay, very 
differently in the feveral periods. It is'ttrue, that if it gained equally 
in every period of 6 weeks, or even in the two periods immediately 
following each other, it might come to much the fame thing in 
careful and diligent hands, as if it did not vary at all: for, as the 
going of the watch might be afcertained by‘aftronomical' obferva- 
tions made on fhore for the fpace of 6 weeks before it was fent to 
fea, the rate of going fo found might be allowed in the fubfequent 


voyage. 


It is evident from the above account, that the watch does not 
gain alike in the feveral periods of 6 weeks; let us then examine 
how much difference there is of its going in the periods immediately 


following each other. It will be found therefore, that the watch 
gains 
itel ' Qo 7 


In the 2d period Jefs than in the firft by 5. 3 anfwering to 1. 16 of longitude. 


0.249 








In the 3d period more than in the 2d by 1. 48 
In the 4th period more than in the 3d by 2,21 ———————. ©. 35 
I. 41 


In the 6th pericd more than in the sth by 5.12 ————— 1. 18 





In the sth period lefs than in the 4th by 6. 44 


Now it is evident, that of thefe five differences there is only one 
which is under half a degree, and one between half a degree and 
40’; the other three differences are all above a degree: therefore, 
fappofing Mr. Harrifon’s watch went the fame at fea as at land, it 
fhould feem, according to the foregoing comparifons, that the pro- 


bability of its keeping the longitude in a Weft India voyage within 
half 
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half a degree was to the probability againft its doing fo, only as 1 


to 4; and the probability of its coming within 40’, or 2 thirds of a 
degree, to the probability againft its doing fo, as 2 to 3. 


But if the sth period of 6 weeks, during which the thermometer 
placed in the room near the watch was fometimes below 32°, or 
the point of freezing, be excepted from the five others, then the 
differences of the going of the watch in the other five periods from 
each other will be 5’. 3"; 1.48; 2.21"; and 1°34"; which ae 
{wer to 1°. 16’; 0°. 27'; 0° 35’; and 0° 23’ of longitude. Of thefe 
four refults the 2d and 4th are under half a degree, and the 3d be- 
tween half a degree and 40’, and only the 4th above a degree. 


Therefore it fhould feem to follow from hence, that, in cafe the 
watch was never expofed to a degree of cold approaching to freezing, 
the probabilities are equal for and againft its keeping the longitude 
within half a degree in a voyage of fix weeks; and the probability 
of its keeping the longitude within 40’, or 2 thirds of a degree, is 
to the probability of its lofing the longitude ahove a degree, as 3 
to I. 


“Thefe confiderations are fufficient to explain the motives which 
might have actuated Mr. Harrifon, as a man of prudence, in de- 
firing to fend his watch upon two voyages to the Weft Indies, upon 
bis idea that he fhould be intitled to the large rewards prefcribed in 
the aét of the r2th of Queen Anne, in cafe his watch kept time 
within the limits there mentioned, whether the method itfelf was 
or could be rendered generally ufeful and practicable, or not. 


I have 
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I have now, as I apprehend, given a fufficient account of the 
going of Mr. Harrifon’s watch for ten months paft at the Royal 
Obfervatory. In conclufion, it may perhaps be expected of me, that 
I fhould add fome general opinion concerning the fame and its uti- 
lity, which therefore I fhall not {cruple to deliver as follows : 


That Mr. Harrifon’s watch cannot be depended upon to keep the 
longitude within a degree in a Wett India voyage of fix weeks; nor 
to keep the longitude within half a degree for more than a fortnight, 
and then it muft be kept in a place where the thermometer is always 
fome degrees above freezing: that, in cafe the cold amounts to 
freezing, the watch cannot be depended upon to keep the longitude 
within half a degree for more than a few days ; and perhaps not fo 
long, if the cold be very intenfe: neverthelefs, that it is a ufeful 
and valuable invention, and, in conjunction with the obfervations 
of the diftance of the moon from the fun and fixed ftars, may be 


of confiderable advantage to navigation. 


NEVIL MASKELYNE, 


Match 13, 1767. 
ASTRONOMER ROYAL, 
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RESOLUTIONS of the Board of Longitude, 


REEATEIVE TQ THE TRIAL OF 


Mr. Harrison’s Watch at the Royal Obfervatory. 


T a Meeting of the Commiffioners appointed by act of Par- 

liament for the difcovery of the longitude at fea, &c. which 

was held at the Admiralty on Saturday the 26th of April 1766,. 

the Board came to the following refolutions relative to Mr. Harrifon’s 
watch; viz. 


That the Lords of the Admiralty be defired to deliver it into the 
cuftody of the Aftronomer Royal ; 


That it be kept in the Royal Obfervatory at Greenwich in a box, 
having two different locks, fixed to the floor or wainfcot, with a 
plate of glafs in the lid or fide of the faid box; and that it be com- 


pared as often as convenient with the regulator, and the variations 
fet down; 


That the form which Mr. Harrifon obferved in winding it up,- be 
exactly followed ; 


That the Lords of the Admiralty be defired to give diredtions, 
that one of the captains or lieutenants of Greenwich Hofpital may 
G attend. 






























































































[ #@] 
attend every day at the Obfervatory, at a ftated hour, to witnefs the 


winding up of the faid watch and the comparifon of it with the 
regulator ; Pe} end 


That a key of one of the locks be kept at the faid Hofpital for 
the ufe of thofe officers, and the other to remain at the Obferva- 
tory for the ufe of the Aftronomer Royal, or his Affiftant ; 


That the watch be tried in various pofitions till the beginning of 
July next, and from thence to the end of February following, ina 
horizontal pofition with the face upwards ; 


That the variation of the watch be noted down, and a regifter 
of the barometer and thermometer, at the times of comparing the 
fame with the regulator, be regularly kept, and attefted -by the 
Afironomer Royal, or his affiftant, and {uch of the officers above- 
mentioned as fhall from time to time attend to fee the faid watch 
wound up and compared as aforefaid. 
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Mownpay, May sth, 1766. 


W* whofe names are hereunto fubfcribed, do certify, That we 
} were prefent at the Admiralty when Philip Stephens, E{q; 
fecretary of the Admiralty, delivered Mr, John Harrifon’s watch or 
time-keeper, locked up in a box fealed with three feals, all intire, 
to the Rev‘. Mr. Nevil Maikelyne, Aftronomer Royal; and That 
we accompanied Mr. Mafkelyne with the watch immediately to 
Greenwich in Sir George Rodney’s barge, and thence to the Royal 
Obfervatory, and faw the feals taken off the box in which the watch 
was locked up, the watch taken out, wound up, and fet a-going 
according to mean time computed by Mr. Mafkelyne, at 3 hours 
35 minutes p.m. mean time; and That we faw a deal box, which 
has been provided for keeping the watch in, and which is furnifhed 
with two locks of different wards, {crewed down to the feat of one 
of the windows in the room belonging to the tranfit inftrument, the 
watch put into the faid box in an horizontal pofition with the face 
upwards, and both locks of the box faftened by their refpective 
keys, being two in number to each lock, and the keys of one of 
the locks left’ in the poffeffion of Mr. Mafkelyne, and the keys of 
the other lock delivered to Capt. Thomas Baillie of the Royal 
Hofpital of Greenwich, who had been appointed by Sir George 
Rodney, governor of Greenwich Hofpital, to attend the conveyance 


of 


- EE a ES TLE Oe ee ae PS AT Se OT Sn ae 





| eee 


i 










































[ 28] 
of the watch from the Admiralty to Greenwich, and the fixing it . 
up at the Royal Obfervatory. , We then faw the watch compared } 
with the regulator, ftanding in the fame room, and the time fhewn 
by each fet down as follows; the time of the watch 3 hours 57 mi- 
nutes o feconds; the time of the clock 6h, som. 52f, 














| THO. BAILLIE. 
i JX° IBBETSON, 
LARCUM KENDALL. 
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IN TRO DUC TION. 


[bbs Board of Longitude, held April 26, 1766, having come 
to a refolution to have Mr. Harrifon’s longitude watch or 
time-keeper examined at the Royal Obfervatory, under my in- 
fpection, as to the manner of its keeping time, from the beginning 
of May 1766 to the end of February 1767; 


Monday, May 5, 1766, I received it from the hands ef Philip 
Stephens, Efq; fecretary of the Admiralty, locked up in a box 
fealed with three feals, all intire, in the prefence of Captain Thomas 
Baillie, of the Royal Hofpital, Greenwich; Mr. John Ibbetfon, 
fecretary of the Board of Longitude; and Mr. Larcum Kendal, 
watch-maker, being one of the fix perfons that had been appointed 
by the Board of Longitude to receive the difcovery of the principles 
and conftruction of the faid watch laft year, and who has lately 
entered into articles with the Board to make a watch after the mo- 
del of this. | 


We immediately went on board Sir George Rodney, governor 
of Greenwich Hofpital, his barge (which he had been fo obliging 
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as to offer me the ule of on this occafion) at Whitehall ftairs, which 
carried us directly to Greenwich; and we walked up, without de- 
lay, to the Royal Obfervatory.. Where being arrived, I caufed a 
deal box, that had been provided, agreeable to the refolutions of a 
late’: Board of Lengitude, with two.tecks of different wards, and 
two keys to each lock; anda glafs in. the lid, and another in the 
fide, both fecured with putty, fealed with the feal of Philip 
Stephens, Efq; fecretary of the Admiralty; I fay, I caufed the faid 
deal box to be fcrewed down firmly, by {crews paffing through the 
bottom to the feat of one of the windows of the room belonging to 
the tranfit inftrument. TI took the feals off the box in which the 
watch was locked up, took out the watch, and delivered it to Mr. 
Kendal, who was pleafed to offer his fervice to wind ‘up the watch 
according to Mr. Harrifon’s method, . to fet the’ hour and minute 
hands to:agree with the fecond hand, and a little before mean: time 
computed by myfelf, and to put the balance 'in motion; upon my 
calling out at 3h. 35m. p.m. mean time, all in the prefence: of 
Captain Bailhe, Mr. Ibbetfon, and myfelf? « Mr. Kendal having 
done this, laid the watch in the deal box above-mentioned; in a 
horizontal pofition, with the face upwards, and Captain Baillie and 
myfelf faftened each his lock of the deal box with his refpective 
key. The two keys of one lock remained with myfelf, and the 
two keys of the other lock with Captain Baillie, for the ufe of the 
officers of Greenwich Hofpital, im order that they may affift in un- 
locking the deal box, containing the watch, at a ftated hour every 
day, when it is ta be wound up, compared with the regulator of 
the Obfervatory, and locked up again in: their prefence. I then 
compared. the watch with the regulator: of the Obfervatory: or tranfit 
clock, 
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clock, in the prefence, as every thing elfe had been done, of the 
three gentlemen above-mentioned; and the time thewn by the 
watch being 3h, 7m. of. p.m. the time thewn by the tranfit 
clock was 6h. som, 52 f. 


N. B, The time fhewn by the watch is mean time nearly, and 
and the time fhewn by the clock, is fidereal time nearly, or cor- 
refponds nearly with the right afcenfion of that point of the equator 
which is upon the meridian. 


Here follow the comparifons of Mr, Harrifon’s watch with the 
regulator or tranfit clock of the Royal Obfervatory: where the firft 
column contains the day of the month, the fecond the time by the 
watch, the third the time by the clock; the fourth the height of 
the barometer, and the fifth the height of the thermometer at the 
time. 


The comparifons of the watch with the clock, ftanding imme- 
diately againft the day of the month, are thofe which were made 
in the prefence of, and attefted by, the officers of Greenwich Ho- 
{pital. 


The form of the certificate made ufe of on this occafion, was as 
follows: 


«« We hereby certify, That we affifted in unlocking the box, in 
ce which Mr. Harrifon’s watch is kept, faw it wound up, locked up 
«« again, and compared with the regulator of the Obfervatory ; and 

b «the 
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«the time fhewn by each, and the height, of the barometer and 
«© thermometer, fet down as follows: 

















« Sunday, May 11, 1766, Time by the watch oh. gm. of, 
‘ Time by the regulator 3h. 23m. 57 f. The height of the baro- 
‘ meter being 29,57 inches, and that of the thermometer 53 de- 
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«© grees. The watch is left in an horizontal pofition, with the 





“ face upwards.” 





N. B. The comparifons made by my affiftant Jofeph Dymond, 
and afterwards William Bayly, are figned with the initials of their 
names refpectively, as is alfo the winding up of the watch, when 








performed by them. 











Note alfo, That the time of the watch is fet down in the aftro- 
nomical manner, the day being fuppofed to begin at noon, and the 
hours of the watch being counted up to 24 hours, or the fucceed- 
ing noon, 
































NEVIL MASKELYNE, 


ASTRONOMER RoyYAL. 

















ComPpaARISONS of Mr. HARRISON’s Watch with the Tranfit Clock of the 
‘RoYAL OBSERVATORY. 
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The watch was wound up by Mr. Larcum 
Kendal, and fet a going by him, nearly with 
mean time, and locked: up in its box ina ho- 
rizontal pofition, with the face upwards, 


J. Dymond. 


I wound up the watch, and left it horizontal, 
with the face upwards, 
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Comparisons of Mr. HarRrson’s Watch with the Tranfit Clock of the 
RovAL OBSERVATORY. 
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I wound up the watch, and left it horizontal, 
with the face upwards, 










































































6. F240 
9. B50 
4031. 8 
"1s 31a. 0 
8.283. 10 
10. 16, 0 
Ii. TO. 0 
20. 56. 0 
I wound up the watch, and left it horizonal, 
j with the face upwards, 
a, 16. © 
7 ae 
(pig 1) 
sida) 
6.50; 0 
8, 38. 0 
IO. 11. 0 
20.42, “6 z 
I wound up the watch, and left it horizontal, 
} with the face upwards. 
6.) 85th 
4.28 © 
4 34. 0 
4.40. © 
9.49. © 
9. 56. 0 
10.. 38-0 J. Dymond. 
10. g. o ; 
10. 16. 0 . 
20, 57. “0 ; 
211° A> 10 
Pap We ie US) J 
kh 1 ae om Wound up watch, and left it horizontal, with = 
face upwards. J, Dymond. 


J. Dymond. 





90000000 
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Comparisons of Mr. Harrrson’s Watch with the Tranfit Clock of the 








}% May to, 
© 11. 
D> 12. 
é 13. 
B. 14. 
2b 15. 


Time per 








RoyvaL 


Time per 











‘Watch. Clock. 
BMS: 

10.956 O.} 14s J. 57 
Ll 27.2 OE AG. 2 
1.20, Oro P bf, At, 2 
Ono e240 5% 
4.18, 0 | 7.33.34 
Pi 5 It Gamer 385 125 
10, 52,0 & £4. $..33 
11,26, o-| 14. 42, 38 
16.25. 0 | 19. 42.23 
16, 31. o | 19.48. 24 
IG, 45. @4 20, 2026 
16s 52° Gf 20 19.29 
0,10. 0 $, 2h 3S 
4. 17.0 7.326. 10 
ERS ROOM ae. T3048 
18HIZ- KO” 128.3585 
0.19. © 3, 41. LO 
10,45, © | 14, 11044 
Il, i5. O | 14,38, 48 
Oo. 7. 9 3+ 32, 43 
% 8. 0 | 3.33.43 
fet HES Ts Bas 19 
ASO BAS RO 
1-354 QN2| IOP 1 AI 
Igo) Oh bis 4 56 
9.48. o |-13. 15. 10 
9:49. © | 13.16, I0 
10. 425, | 1g. 9.48 
PRLS ON 442. 22 
18.16, 0 | 21.44, 26 
0. 16. 0 3.45.20 
9-49. 9 | 13. 19. 46 
9.50 O | 13,20. 46 


meter, 





eee 


H. M. S. [ Inches, Deg, 


295'] 


29,58 


293577 
29,55 
29555 
29555 
2.9255 


29955 
29.54 


29,97 


30,01 
30,02 
Bo205 


5 92S} 
3250) 


39,07 
39,13 


30,18 


30,18 








OBSERVATORY. 


Baro- )Ther- 


mo- 
meter. 








od 





RS A ny SEES RRS 


48 


47 
I wound up the watch, and left it horizon tal, 
: with the face upwards, 


[ wound up the watch, and left it horizontal, 
with face upwards, 


i {Dem idee 


533 
I 

‘8 J. Dymond. 

> I wound up the watch, and left it horizontal, 
with face upwards, 

52 

59 ji Dymond. 

50 ; 


5 [wound up the watch, and left it horizontal, 
with face upwards, 


53 


S45 | 
543 
54 


53 
53 
53 
‘50 J. Dymond. 
J. Dymond. wound up the watch in my pre- 
- } fence, and left it.in a horizontal pofition, 
with the face upwards, 
55 ' 


56 
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CoMPARISONS of Mr: HArrrson’s Watch, with the Tranfit Clock of the: 
RovaL OBSERVATORY, 





1766. 


Ue May 1s. 


17. 


18. 


Time per 
Watch. 





H. 


10, 
19. 


29, 


Oy O 


M. 


. 36; 
sate 
£0, 
ge 
Hy 
ASR 


18. 

4. 
5s 
49: 


wees 
» 36. 
Lye 
ant, 
G2. 
.§3- 


. 10; 
10, 


en 


5% 


eee 


S. 


‘ S 
OA 50380 (07070 0 : 00 G0 02000 60 Qao0ono0o90 


oO 


[eo] 





Time per 


Clock. 





14. 6, 
It. 76 
14. 40. 
zt, 
Lee A 
253 


3.50. 
7+ 37+ 
. 49. 
23 
14. 9. 
. 10: 
» 49. 
~ 42% 
27. 
.28 


43. 


H. M. 8. 


ee 


53 
5M) 
58 

I 


34 
34 


56 
30 

8 
22 
29 
=o 
35 
46 
53 


“53 





30,18 
30,48 


30,18 


30,171 


30,16 
30,14 
30,14 


30,%4 
3914 
30,11 





j.. Dymond. 


Wound. up the watch, and left it horizontal,- 
withthe face upwards... J..Dymond. 


J. Dymond; 


J. Dymond. 


30,11 


30,08 


30,84 
30,00 
30,00 
2599 


29,99 
293,99 


29,85 
29,84 
29,89 


29,89 
29,92 
29;99 


an angle.of 20° to.the horizon, with the face* 


Wound up the watch,.and left it inclined undér* 
; upwards,. and hour XIE higheft. 


J. Dymond, 


J. Dymond, 
Wound up the watch; and’ left it inclined undér’ 
; an angle of 20° to the horizon, with the face 
upwards, and hour, XII:higheft. 


J. Dymond, 
Wound up the watch, and Jeft:it inclined under 
} an angle of 20° to the horizon, with the-face= - 
upwards, and-hour XII. higheft 


ty. Dymond; 


CoMPARYsONS of Mr. HaRRison’s Watch with the Tranfit Clock of the’ 
OBSERVATORY. 


wren y 


1766. 














’ Time per 
Watch. 


RovaLt 


Time per 
Clock. 











[ 


Baro- 
meter. 


xi} 


Ther-f 


mo- 


meter.} 


ea 


Inches. } Deg. 





Se ee | a | es | re! 


3 May 





20. 


035. 
Oe Es 
21.26, 
21, 
Oo} 40; 
g. 28. 
20, 4, 
22. 


0. 13. 
20h 3.1, 


2 


24. 


2:5. 


26. 


6. Id 
5.9, 
TK 2. 


15.42. 
2Bs 143 


277. 


On10; 


2a se. O 


22. 


50, 


yee 
18. 
SEE 
19.°5:3- 
3 2s 


28, 
a Zoro 


47 
30 
a5 


50 


Tl 
31 


29,95 
29395 
29,98 


ce ee 
30,08 
59:95 


30,03 
29,86 


29,81 


29374 


29,69 
29572 


29,74 
29,74 
29,76 
29374 
29,72 


29,69 
29,62 


an.angle of 20° to the horizon, with the face 
upwards, and the hour XII higheft. 


ie ound up the watch, and left it inclined under 
49 


49 


51 J. Dymond. 


an angle of 20° to the horizon, with the face 


upwards, and hour XII.-higheft. J. Dymond.- 


54. | .J.Dymond. 
a3 
49 J. Dymond. 
Wound up the watch, and left it inclined under 
- } an angle of 20° to the horizon, with the face 
upwards, and heur VI higheft. 
532 
52 J. Dymond. 
Wound up the watch, and left it inclined under 
z an angle of 20° to the horizon, with the face 
upwards, and hour VI higheft. J.D. 
56 J. Dymond, 
Wound up the watch, and left it inclined under 
an angle of 20° to the’ horizon, with the face 
- upwards, and hour VI higheft. J.D. 
J. Dymond. } 
Wound up the watch, and left'it inclined’ under 
an angle of 20° to the horizon, with the face 
upwards, and hour VI higheft. J.D. 


J. Dymond: 


Wound up the watch, and left it inclined-under’ 


an angle of 20° to the horizon, with face up- 
wards, and hour VI highett. 


54 J. Dymond. ee i 
Wound up the watch, and left it inclined under 
} an angle of 20° to the horizon, with face up- 
wards, and hour III highett.. 


J. Dymond, 


a 3 = = e 


Wound up the watch, and left it inclined under’ 
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XI 


] 


Comparisons of Mr. Harrison’s Watch with the Tranft Clock of the 
RoYaAL OBSERVATORY. 


} Time per 


Rac Noein ees 
1766, 


eee ee 


: 


May 


28 


31, 3 


Watch. 








Time per 


Clock, 


He. §. | HOM, Ss: 





One 
22, | 10, 


c's 
9.31 
6 








bo. 


Baro- | Ther- 
mo- 
Meter.p 


meter. 








29,99 
29599 


“29,94 


29; 


29) 14 


29,74 
29,72 
29,61 





Inches. Deg. 















Wound up the watch, and left it inclined under 
an angle of 20°. to the horizon, with the face 
upwards, and hour III higheft, 

J. Dymond, 


Wound up the watch, and left it inclined under 
an angle of 20° to the horizon, with face up- 
wards, and hour II higheft, 

J. Dymond. 

J. Dymond. 

Wound up the watch, and left it inclined under 
an angle of 20° to the horizon, with the face 
upwards, and hour III higheft, J. D, 

J. Dymond, 

J. Dymond, 

J. Dymond, 

Wound up the watch, and left it inclined under 

: an angle of 20° to the horizon, with face up- 


~ wards, and hour JIT higheft, 


J. Dymond. 
Wound up the watch, and left it inclined under 
} ~ an angle of 20° to the horizon, with the face 
upwards, and hour JI bigheft,: 


Stopped tranfit clock, raifed bob of penduluin 
_ ze of a divifion, and fet it going again ex- 
actly 27 feconds fafter than’ before. 


Wound up the watch, and left it inclined under 
an angle of 20° to the horizon, with the face 
r " upwards, and hour IIT higheft. 


J. Dymond. 
Wound up the watch, and lef it inclined under 
an angle of 20° to the horizpn, with face up- 
wards, and hour IX higheft 


J. Dymond. 
_ Je Dymond, 
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‘Com PARrsows of Mr. HARRISON'S Watch with the Tranfit Clock of the 
‘ROYAL OBSERVATORY. 





“Baro. 
Meter. | 


Time per | 


Time per 
Watch 


Clock, 


























| H. M. S, | H. M.S, _ | Inches. Deg: | 
—— eres | =| SE 
Wound up the-~w atch, and left it inclinéd- under 
° - - = - an angle-of 20° to ‘the horizon, with face up- 
r a | wards, and hour IX highett. 
0.2%, 0 51) %3h- if 29558 
20. 9. 0 0. $4: 37 -| 29,671 5624 J. Dymond. 
Wound . the watch, and left it inclined under 
- - - - - an angle of 20° to oe horizon, with face up- 
wards, and hour IX higtief. 
0. 15, “6 . Id 29,6 
20,24, 0 3, ie on J. Dymond. 
-{+¢€ Wound up the w. atch, and left it inclined under 
: - = > - an angle of 20° to the horizon, with face up- 
Sight 3 3 : wards, and hour IX higheft. 
©,32.°0, | -§.22. 0, .| 29,68 ‘J. Dymond. 
20. .§ 0, | “58 4 | 29,76 a. Dymond. : ; 
aT : 2 . Wound up the watch, and. left it inclined aie 
z ¥ “ 2 2 an angle of 20° to the horizon, with face up- 
' om ‘wards, and howr.1X higheft. 
0. 26,.; © 5+ 19,45. }.29,78 
20, 25. -0 1.:2fy $0 29,8 
Wotnd up te, watch, and left it in a vertical 
‘ q a. 3 4 pofition, with the hour of XII higheft. 
0 18. 0. 5.15.26. | 29,88 
5. 36. 6 | ‘to, 33.12. }°29,87; 7 Dymond. 
B24. 0 | 12.220 26. b-2g,84 
20,§2. 0 I. 52.24 | 29,86 va? Dymond. 
= ‘| § Wound up the watch, and left it ‘in a vertical 
r % 5 PES: a 4 4° pofition, with the hour XII higkett. 
6.24.- 5 5.24.54 f29,87 
455+ 9 | 9.51.33, | 29,87 | J. Dymotid, 
20,24. 0 1.29.47, | 30,01 J.D ymond. 
; 2 a ‘ : f Wound up the watch, “and left it ih a vertical 
t * - : pofition,. with the hour XUI highett, 
0. 50. 0 §. 545.25. 1 130,08 . Dymond. 
3:55+.0-}. 8.59.52 129,98 J. Dymond. 
20.12, O |. # 19.13: 4 29,78 J. Dymond. 
% a y ' i$ Wotind up. the watch, and left iit in a vertical 
Oh aud : “ct ee pofition, with the hour XI higheft, 
' 0-15. O | 5.23.48 | 29576 | ite es 
20, 20, 6 I. 30,42... | 29,68: J..Dymond. 
4 4 : 2 b y j Wound up the, watch; and left it in a vertical 
pofition, with hour XIT higheft. 
0.29. 0 5. 40. 18 9 
20.19, 0 I. 33,10 | 29,8 J. Dymond, 
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ComPARISONS of Mr. HARRISoN’s Watch with the: 'Tranfit.Clock- of the- 
ROYAL OBSERVATORY. 





a 


ac 


» re Ov. i) 


”) 


s 











dase. 
Wa 





Time per 


Clock. 


5. 36. 


= ON 
ae | 
~ CO mi 


6. 37. 
I. 54. 


ri, Of he. 


45 


47. 


_|]Ther ; 


Baro- 





Inches. | Deg. 





29,87 
29,60 
29,58 


29,68 


29277 
29,83 


29,80 


29376 
29,08 


29,66 
29,45 
29,45 
2945 
29,50 
29,73 
29,74 
29,89 
29,92 
29,99 
30,11 








mo- 


meter. |meter,}~’ 





eee 











Wound up thé watch, and left it in a vertical i 
pofition, with hour VI higheft!| . . -° 
60 ;}.~ ; feet 
High wind. 
High wind, ¢ + D. 
Wound up watch, and left it‘in a vertical poft< 
: ; tion, with hour VI higheft. 


59 “Wind lower, but ftill 4 brifk gale. 


There has beena high wind fince five in the 
mormming. About four-in the morning there 
was a good deal of thunder and lightning, as 
I have been credibly informed, 


56 J. Dymond. 


Wound’up watch, and left-it in a vertical poti- 
Rg ‘tion, with’ hour VI higheft. 


563 | J. Dymond. 


* | § Wound up watch, and left it in a vertical pofi- 
n } tion, with hour VI higheft. 
8 ‘ . 
“3 J. Dymond. 
Wound up the watch, and left it in a vertical 
, ; pofitton, with the heur VI higheft. 
592 | J. Dymond. is 
552} J. Dymond. ; 
: Wound up the watch, and left it vertical, with 
; } the hour III higheft. 
57i | J. Dymond. 
Sk J. Dymond. 
j Wound. up the watch, and left it vertical, with 
. . the hour II higheft. : “» 
56 


54 | J. Dymond. . 
% ; Wound up the watch, and left it vertical, with 
the hour III higheft. ; 
J. Dymond. 
j Wound up the watch, and left it in a vertical, 
pofition, with the hour III higheft, ; 
|} J. Dymond: 
63 “| J. Dymond, 
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CoMPARISON s.of Mr. HaRRISON’s Watch with the Tranfit Clock of the 
RoYvaAaL OBSERVATORY. 


Time per | Time per { Baro-.|Ther- 
Watch... |, Clock; meter, | mo 
: eS meter. 





eect 





1766. ‘H.M.S. | H.M.'S,  [Inches.} Deg. 





= 











Gyetenelacsiae nal bas pofition, with the hour IIL higheft. 


On§ 354.0 Gal J. Dymond. 
20..25._.0 62 {Demon ; 
? 4 =: r Wound up the-watch, and left it in a vertical 
3° - z potition, with the hour 1X highelt. 
Qn25.- O 65 
20, 40, :O 62 J. Dymond. 
a 24 _ 8 i.’ W ound up the watch, aad left it ina vertical © 
= 1 pofition with the hour tTX*higheft. 
Crocs O 66 Dymond. ~ 
20.525 62 J. Dymond. 
3 2a oR eee i. Wound up the watch, and_left it in a vertical 
- pofition, with the hour 1X higheft. 
0, 30. O 66 
20, 30. O 61 , 
ob a6 4 ; i: ve. und: itp the watch, and léft it in a vertical ~ 
7 ‘ pofition, with the hour IX higheft. 
QO. 24, 0 62 
21, 16. fe) 58 
Oe 20 : 2 f Weand Up the‘watch and-left it in a vertical - 
i pofition with the hour IX higheft. 
0. 40. O 60, 
ha SORT | . { Wound tip the watch, and. left it in’a vertical 
1% pofition, with the hour IX ‘higheft. 
0. 31: 0 60 
20.40. 0 57 J. Dymond. 
ome 29 . - : eee ‘up“the - watch® and left it ih’a vertical 
~: * pofition, with the hour LX’ higheft. 
0, 23, 0 582 
6.35.50 60° 
20.22. 0 58 J. Dymond. 
y 30 . W Sid up the watch, and left it in a vertical ° 
: ‘x * pofition, with the hour [X highett. 
QO. 24. 0 59 
20. 42. 0 572 | J. Dymond. ° 
3° Julyx j - Wound up the watch, and left it in a horizontal 
e ’ pofition, with face downwards, 
O. 33.- 0 | 60 
y a F r Wound up the watch, and left it in a horizontal 
: pofition, with the face downwards, 
O14. 0 58 
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SS Rae up the eursucaray te ween and left it in a vertical » 
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f XVI | 
Comparrsons of Mr. Harrrson’s Watch with the Tranfit Clock of the 
RovaAL OBSERVATORY. 


| Time, per Time per | Baro- 
aa; | Watch. Clock. meter. 









ee 


4765. | HM, &. | H. M.S. [Inches 


== 


ar eee me es ee ST SERENE 





ask SCTE See 




















AVound up the-watch, and left it in a horizontal 
% -pdfition, with the face downwards. 





Me July3e fp = vhs sell if eR wo 


Wound up the watch, ard left it in-a horizontal 
_pofition, with face dewnwards. 

24. J. oH 

Wound-up the watch, and. left itin-a horizontal 

: pofition, with face’dowawards, 


Wourd up the watch, and left’itin a horizontal 
pofition, with the face’ upwards, fo to remaia 
‘till. the latter end of February next, 







0. 29.-0 "Ja" 
6.45. | 13. 
IZ. 55. -0 oh Qe: 
20.-16.-0 | 23. J.D. 
“DS Q. 30.70 0 , 
20,18.-0 7 3. J.D, 
tO 0.29. 9 6 
20.36. 0 a J.D, 
a?) Qs | 2-37-00 7. 
21.18. 90 Ae 
at ~1O. fF Ov 3/7.:-0 7 
20. §1..0 3. 
“-g Il, | 0,2}. 0 F 7}. 
20. 45.. 0 3 L. BD. 
7) cU2y b O¢47..-O+3) 9 
23. 7O..00 3 : 
Po) 13. 1) 54500 SO. J.D 
ZO ALO Lz 3 J.D. 
D 14, ] 0. 33..-0 7 
20.29. 0 |, 3 J. D. 
3} 15. 0,25. 0 7 :. 
| 20.47. 0 4. 1 Mae Pg 8 
i te) 16, 1 0. 54..:0 8 i D. 
i 20. 37. -O 4- J. D. 
ot 17. | 0.34. }: . - 
20, 35.50 4. be ke 
9 18. | 0.30. 0 7. « 
20.30. O | 4 j. D. 
k 19. | 0.30..-0 8. . 
i 20. 23. ~O oe J. D. 
fo) 20, }. 0, 32.0 8, At zo£h, therm, 63°. 
D ° 8 


[an |, 0.28, - 






[ xvii ] 


Comparisons of Mr. HARR1son’s Watch with the Tranfit Clock of the 


Rovat OBSERVATORY. 


Time per 
Watch, . 


Baro- |Ther- 
meter, | mo- 
meter. 


Time per 
Clock. 





H. M. &. 


a 
= 
wn 











99 OD. 
et 
~] 
| 





fo) 
raf LACE 
'® onan? o* 19. 31 
¥ 32.00 sf 8 8 
Q O. 33. 0 8, 26. 51 © 
h 0. 28. 0 8.25. 30 
0} 0.33. O°) 8.34. Tt 
y 0.47. 0 8. 51. 53 
é O51. 0 8. 59. 33 
+4 I. -3. 0 9.45. 15 
¥ 0.57. 9 g. 12. 53 
Q Sd 9. TO. 33 
h O47? Gat], BS 
eT 2h yas - S 
e227), 6) 6, 51. 51 
oO B31 40us4- 20 9. TQ. 13 
Dy 4. | 0.44. 0 g. 12. 51 
da 5. 1. 5. 0 9. 37> 32 
3 6.4 0.41. 0 ee eee 
¥ 1.1 0.46. 0 9. 25. 50 
9 8. c.39. 0 Q. 22. 31 
h g. | 0.36. 0 | 9.23.13 
(0) £0. ] 0.40. 0 9. 30. 55 
> Il, | 035. © 9. 2 36 
Pei 12. 0.37. © 9. 35. 19 
ie] 13. ] 0.35. 0 9.3. 3 
old 14.] ©. 55. 0' | 10, ©. 52 
g 15-4 Sa + 9: 44. 35 
h 16, One O g. 50. 24 
© ET-00) Px aee 9 $F 7 
5)) 18.1 -0.35. 0 ae 
a 19. |] 0.35. of | 10, 6. 36 
ie] 20,f 40,0 | ro, 8. 22- 
¥“ 21, 0.49. 0 10. 2%. 8 
Q 22.1 GAO. Det Dover. x 
h 23. 0.42. 0 10, 21, 35 
ro) 24, |] % 3 O° | 108s 17 
5) 25,5 @. Save ro: 2s, * s 
26. | 0.44. 0 10, 34. 46 
0] 270} O32 "OY" 10! 26, 29 
¥ 28. f 0. $3 6 re. Sy, Ty 











2957 

ge 
29,79 
29,58 
29,58 
29550 


4 29,68 


29,84 
2977 


| 29,63 


29279 
29,94 
29,74 


29,79 
29,84 
29597 
30,11 


| 30,15 


39515 


SOs | 7 
sO ly 


30,10 


30,01 


30,04 
30,16 


| 29297 


2974 
29,89 
30,00 
30,10 
30,11 


30,11! ° 


30,94 
29,81 
29,70 


29,83 


29,86 
30,10 
3095 
29,90 








| 


eee 


- Inches.| Deg. 








P f.-D. 
At 20 h. ro m. therm. at 602°, 
At 20h. 14m. ther. at 594, 
At 20 h. 


At 20h. 
At 20h. 
At 2th. 
At 20 h. 


J.D. Atzoh, 41m. therm. at 604, 
At 20h, 20m. 20. m, therm,’at 61. 


At 20h. 


Set tranfit clock to-6 ‘hs 10/ m. having firft 
lowered. the beb of the pendulum 35 divi- 
fions. 


30m. therm, at 61. 
39m. therm. at 61. 
zg m, therm. at 59%. 
rom. therm. at 60, 
$5 m. therm, at 59, 


15 m. thermt. at 63. 


At 20/h. 49m. therm. at 62". 


} D. Atzoh. 15/ therm, at 622. 


.D, At 2th, 7/ therm; at 65. 


Aterh, therm at 69. 

At zoh. 4o m. therm. at 64%, 
At 20h. 22 m, therm: at ¢g. 
At zoh. 37m, thernt. 583. 
-At zoh. 37m, therm. 582. 
At 21h, om. therm. $9. 

At zoh. 50m. therm. 602, 
At 20h.16 m. therm. 58. 

At 20h. 40 m. therm. 57. ° 
At 20h. 40 m, therm. 614. 


At zoh. $om: apparent time, therm. 642 


At 2oh, 32 m. therm. 63%, 
4h. om, 69°. 20h, 28/ 64. 


5h. 46/m, 69°3. 19h. 4om. 64, 
| «20h, 52m, 662. 


At 11h: at night barometer was at 29,55 inches. 
A ftrong wind all night and in the morning. 


At 21h, therm, 602. 
Ati21h, thernt. p22. 


At 20h. therm. 63? 


3° 


At igh, #7 mv therm. 64, 
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Time per 
Watch. 
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3-5 91h 0 © O10 6 0.059 0.0 O2DIPI DIO OF FP.0°D,DH 0.9.0’ 9.070 


9p99990"09 


M. 
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45. 
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57s 
50. 

°. 
58: 
5D» 
56. 

I. 
35: 
41. 
39% 
13. 


49. 


45. 
.-34, 
43° 
37- 
32. 
OE 
Al. 
39+ 
33. 
41.. 
Als 
47s 
58. 
4l. 
48. 
37° 
43° 
» 39+ 
43: 
20, 
45. 
26, 
41. 
50, 
38. 


27 
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! | Comparrsons of Mr. Harrison's Watch with the Tran fit.Cleck-of the : 


RovaL OBSERVATORY. 


Time per 
Clock. 


10, 
10. 
0, 
11. 
TT, 
Il. 
I. 
Il. 
11, 
Heit 
ee 
Ti 
11 
11d 
ik: 
II. 
ae 
II. 
Ll. 
ibis 
II, 
12. 
2 
12. 
72 
12. 
12. 
12. 
12. 
12. 
12, 
12. 
12. 
12.4 
10.. 
12. 
t%, 
13. 


a 


14. 
ee 
12. 
13, 
13. 


b&b Pb HO bP Ft 


> 
or & =p Na 


48. 
50. 
oi 


10} 1 
i2. 
20, 
19. 


ue 
oe 


> Bw bp 
Tn com 


57 
2a. 





| H. M. S. 
At 20 h.. 
. At 20h. 





Baro-! 
meter. 





iI iches. 


29,36 










29,93) 66 
| 39:07 | 65 
29,97| 63 
29,860] 64 
30,05 |. 612 
29,83 | 033 
29,77| 62 
29,92| sgt 
29,62| 62 
29,39| O19 
30,02} 58 
BO.12 |: $72 
29,86) 62 
29,76| 602 
29952) 59 
29,96} 56 
30,20] 56 
30,171 58 
30,20] 60% 
39,22 |.62 
30,01] 62 
29,94) 63 
30,02 |: 64 
29,96} 66% 
29,95 | 562 
30,17 | 632 
30,24 62 
30,11} 614 
29,99} 61 
29383) 582 
29,80} 59 
29,80] 60 
29,76} 61 
29,77| 58 
29,80] 60 
29,041 60 
29340} 60 
293;24| 62 
29245 | 572 
2.9214 58 
29,75) 54 
29,86] 52 


Ther- [.., 
mo; }. 
meter. 





Deg. 


At 20h. 


Vat 21 hs 


“ At 20h. 
At 2th. 


At 20h. 


pst 2't tis 


“At 20h. 
At 2ih. 


“At 20h. 
t -zoh. 











30 m., therm. 64%. 
therm. 62. ¥2 ig! 
45 me, therm, 602, 
therm. 62.°., _ 


30.m. therm. 60. : 
therm. 61, 

30m. therm. $7. 
therm, 60. . 


therm. 593-. 
30,m. therm, 56.° 


therm. 58. 
therm. 57. ~ High wind in the nigh 


and in the morning. 


At 20 h. 


“At zoh, 


At zoh. 
At 20h, 


“At 20h. 
“At 20h, 


At 21h, 


At 19h, 
_At 19h, 
yea sife pv 


At 21h. 


Atizo.h. 


At 21h. 
Atiigh. 
At 2o0.h, 
At 20.h. 


At 19h. 
At 20h, 


At'19h. 
At 21h. 
At 18.h. 
Ati2t:h; 


At 2oh. 
At 22h, 


therm. 54. 
therm. 51. 
therm}. 542.4, 
40.m., therm, 9. 
therm. 604. 
45.m, therm. 
45.m, therm. 
30m. therm, 
30m. therm. 
30m, therm. 
15.m, therm. 
30'm. therm. 
15 m. therm. 
19m. therm, 
therm. 54. . 
37m. therm. 


5920» 
603. -, 
608. . 
62. 
635+. 
62- 
58. 
59. 


wie 
56. 


therm. 58... 
45 m,, therm. 57. 
therm. 56. 
therm. 60. 


30 m.. therm. 
therm. 54. 

45m, therm. 
20m, therm. 


55° 


Sa 
49. 
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ComPaARIsons of Mr. HARRIsoN’s Watch with the Tranfit Clock of the 
R’ovaAL OBSERVATORY. 





























Time per Time per ) Baro- /'Ther- 
Watch. ' Clock. meter. | mo- 
meter. Bini. Un Phat 
1766. | H. M.S. | H. M.S. |Inches.| Deg. 
bh», O& 11. | 0,29, 0° * | 13. 10.43 | 30,02} 50 At 20h, ‘42 m. therm. 45°. 
© i2.-h | 0, 90,0 4.2120 30,01} 49. | * At zoh. 24m. therm. 433... 
D EH |) )0. 49-7 © 13.37. 9 | 29,99] 47% | ° At zoh. 40m. therm. 452. 
é EE 1 OF SO 13.60: 52 1} 20.G4etv0) he 
om 15. |. 1.37. 0° | £4. 33.36 | 30,04} 53 | * At 221. therm, 92. | 
¥ 16. | 0.45. 0° | 13.45:. 7 |-30,301°524 |° At 20h. 30m, therm. 49. 
o 17.) 1.11.-0° | 14.14, 50 ~| 30,50|<50 o| «At 2th. 45 ms therm. 452.° 
h 18. [8.1 0.. @ Sits, Wu cop) Oak 49 At 21h, therm. 48. 
© 19 | ost. o «| rH 2. 5 | 30,17] 051 )} o At 22h. therm, 53.% 
> 20:| 0652.0 FY 14. 6542 | 30,12] 55 At 22h, therm. 544. 
& SEPT OU 50S | 14. 8.19 | 29,841°55 
% 22.) 0.37. 0 | 13.58.54 | 30,18] $02 | At2zh.'45 m. therm, 513.. | 
¥ Bes 3.20. 0 13. 54. 29 29,801 52 
Q 24. | 0.44."0O" rz 13.88" 1°29,751 50 At 21h.’ 45 m. therm. 462._ 
h 25) Pip Oy 24s: 1.0 13. 56. 41 29,841 482 At 21h. 30m, therm. 51. 
fox Bae cl baad potion a There has been a ftrong wind all night, and 
© | 0.42~ 0.9 ape AAS WS See Ty s blows tl, . ) 
8.22, © |} 21.50.27. 1 2osazT Se The wind continues the fame. 
16.41; OF 1°52 49-37 1.29.38) 55 The wind ‘as before, = ; 
E 29,351 65 At 2oh, apparent times ; Wind continues.» 
>) Der bd On 39:0. Ela bAgloes 3° la2Gnait oo Wind continues. 
6 , 6 The wind ‘gone down. Has been gradually 
08358 2 ce gar hla A bed Ged Nabe going down fince moon. 
» a7 575 O 9. 39.28- | 29,23{ 56z | At 21h. app. time, therm, 562, barom. 29,27. 
& 23) 1. 0.33,40 14.16.27 | 29,28) 574 | ‘The wind going down. ; 
29x fag Oc AE oA Oe bag ee 29549 | 5.5 yee! Ze 
z ‘13; o fe) z 20. a 29,12 ‘i High wind. At 2ih. 45.m. therm. 53. 
pa 30. bot, 2. OF [14, 52, 42~ 1°,29,00) 54 Very high wind, Has been all night. 
8 At 21h, 30m. Wind has gone down fince 
ip : pe Tee noon. 
oe 31 0.34. OT 14, 28.137 | 295631 51 ; 
12. 40.5.0 2,26. 4.*|.29,941 48 At zo h, apparent time. therm. 48, 
% Nov. | 0,42. 0 || 14.39.52 |, 30,05) 50 © 
© 2 | 1224. O° 115. 25. 34.1 29593) ST 
»)) 3. PTO'46, 20 14: 61. 5 29,85] 50 
S 4+ | *0.°32, 0” | 14. 40. 39. | 29595) 52 | 
cB) Rei On4oore 14. 52.17 30,43| 48 At 2th. 30m. ‘therm. 43. 
xy Gh Beeorro 45.20. ,-2 30,32 | Age At 9ih. therm. 45, At axrh. 30m, thers 432. 
Q Wed Oe 200" Q 14: 47-33 | 29,95 | 44% | At 22Zh. therm. 433. 
h* 84 O44. OF 15. 7.13 | 29,08 ras At 172h. therm. 414. 
© Qs. b ..0- 40. 0 TL iag Te SZ, 40,10] 45 At 21h, 45 m. therm, 42.- 
> IO) } §.0. 49+ 0 th, TQ. 28 30,13 | 45 At 22h. therm, 44. 
& II 0. 45620 


15.19.°9 |°29,92 | 45 At 224h, therm. 47, 
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eee 





Time per Time per 
| Watch. Clock, 
| 
1766. H. M.S. | HM. S. 
‘B Nov. 12. | 0.49.0 | Is. 26. 47 
XX 13, | 0/50. 0 “| rg. 31, 24 
) 14, |] 0.49. ‘0 15.34. 2 
4 Rh 15. | 0.:46.°0 J’ 15. 34. 40 
© 16. | 0.46. 0 | x6, 38, 18 
a > 1]- | 0.54. O° | 15, 49. 58 
i ri 18, | O.52. .O |itg. 54. 35 
% 19. | 0.49. 0 | 35.52. 12 
YW. 20. | 1.20. 0 4 16. 26.5.4 
. Q 21, | 1.18. 0 | 16, 28. 33 
h 22, } 0.56. © | 16.10, 9 
© 23.7 0.55. O | 16.12. 48 
D 24.1 0.48, 0 | 16. 9.26 
é 25. | 0.43 © | 16. 8 4 
ra] 26, | 0. 91. 0 “416, 19. 45 
meld 27-'| 0.53.0 |.16.25. 26 
f°) 28.1 41.3. © | 16. 39. 9. 
bk . 29.1 O55. O 4.16, 34. 48 
© 3°. | 0.58. 0 “T 16. 41.29 
D, Dec. 1.) 9.42. 9 f°X6! 20.6 7 
J 2 [ 0.41. 0 16, 31. 48 | 
2 3-1 0.33. © | 16.27. 28 
AL 4. : aie eae 2) 17. 2.14 
fo] oy eg: 16. 58..54 
h 6. | 0.53. 0 | 16, 58,:34. ” 
(0) 9 Sea = Ss ee Ss Uy Pile Hi 8 
>) 8.) ‘110. 0 f.17.22. cot 
& 9-} 1. 6. 0 | 17.22, 40 
34 10, ©.59. 0 Eye Leone 
Ub 1l,] 3 2. O | 17,26, 0 
| 2 12.1 0. 56, -0 Vy 262537) 
iit h 1a tO TW 29322 416 
Hi ro) 14] 6.55. 0 1.17.29. 56 
. > 15. } 0.58, © | 17.36.38 
& 16.] 1,14, 0 7: 56..20 
4 I]7.| O57. © 17.42.59 ~ 
4 8.) 1.00. 0°} 97.49 39 
2 39-1 0.59: -O P97, 2, 23 
Ah 20.7 I. 3.0 FIR, On 
© 21, ] O54. 0 | 17.54. 44 
D 22. | 0.38. oO | 17, 42. 26 
é 23.) 1625. 0 | 18, 33.19 
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ComMPARISoNsS of Mr. Harrison's Watch with the Tranfit Clock of the 
RovaLr OBSERVATORY. 








Baro- | The: 
meter. 
TS Ste eeneeeeteeseeneneneees 

Inches. | Deg 

29,76 At 21ih, therm, 482, 

292514. 

29955 

29,77 

29,61 At 22h, therm. 472. 

29,52 At 21Xh. therm. 51. 

bo a6 High wind, Has heen. all night. At 22¢h, 
ni I5m, therm, 53. 

hd Wind. has been ‘going down gradually fince 

9944 yefterday noon, At 222h, therm, $i. 

29939 

29,40 

29579 ae 

30,11 At 20h. 15 m. therm, 5. 

30,14 

30,08 W™., Bayly. 

30,00 At 21h. therm. gy. 

39,05 

39,29 At 212h, therm, 43, 

30,26 W™, Bayly. 

30,08 : 
30,15 . 

39,19 W. Bayly.) At 21ih. therm, 42. 
30,17 A CAt 21bh. them, 41. 
30,12 ¥ 
30,12 

30,16 

29,84 At 203 h.-therm. 41, 

29577 At 21h. therm, 39. 

29,83 At 21h. 53m, therm. 42. 

29,62 At 21h. 18 m, therm. 46, 

29,22 

ee; bwe. Bayly. 

29577 At 21h. 24m, therm. ar. 

29,98 W®, Bayly. At 212 h. therm. 43. 
29,50 W. Bayly.. At 211 bh, therm 42k, 
29,72 At 202 h. therm, 41. 

29,62 At 21h. 48 m. therm. 41. 

29,29 W™, Bayly. . 

2952 

28,70 

28,80 At 213 h. therm, 393. 

29,40 At 213 hb. therm. 362. 

29,91 At 19h, 23m. therm, 34%. 


Comparisons of Mr. HaARR1son’s Watch with the Tranfit Clock of the 
RGVYAL OPSERVAT ORY. 


Time per 


Clock, 
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Baro- 
meter. 
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Ther- 
mo- 
meter. 


re | en Se | et | a | ne eee 


Inches,| Deg. 





Time per 
Watch, 
1766, 1 A ape 
G Deco 24. Lea sO 
¥ 25. 1.24, © 
13.34. 'O 
Q See Ge GA, "OD 
h 25.81 1D. 50, oO 
oP 28.) 0,56. 0 
» 290] ShLege TO 
3 30, LPeweets S18) 
se] 31. 1,4. O 
1767. 
¥ January 1. T. 4s 
a 2 Le G. 
TGs os 
h 3. T, 23. 
12657. 
oO 4 Ie dd. 
12. "¢: 
20, 19, 
d Lola day LO: 
14.53. 
é Sm 6B eo 
14. 53. 
5 ay ZT O 
133 51. 
¥ Poabeh Inudds 
oe 9. 7 1. \8, 
b TOA |e LO, GOs 
13.5 8: 
© Visas tt. et. 
13." <8. 
> i2. 1. 34. 
13. Os 
& re Pe PRSe Ree 
12.2. 
¥ 14. Tey baie 
P 2a 
¥ Cras oT. aoe 
12; SQ; 
© BOs Sh. as 
yah 
b Fie | ©. 572 
ta. Ss 








SCOPOSPFGODDSGOGBOGODO0000000G0606 0-cGeG00 


ts ai iar 


36. 


39- 
Le 


1a; 
18, 











30,21 
3029 
25 
30,30 
32142 
3947 
30,42 
30,22 
3323 





30,04 


29543, 


29,29 
29344 
29,50 


20575 
29,85 
29,85 
29,86 
29,79 
29557 
29,64 
29,61 
29,44 
29535 
29,50 
29,53 
29,40 
29,21 
29,18 
29,21 
29,24. 
29,14 
28,93 
29,05 
29,14 
29,31 
29244) 
293558 
29,64 


29,71 


29,76 


26 
352 
35 
35 
35 





OSL ee eae Bee oe 
At 19h, 45m. therm. 35°. 


bwe, Bayly. f 
a re |S RISERS Mtn! ' 












7 


a een 





At 20h. ‘therm. 342. 
At 20h..15 m. therm. 348. 

At 20% h, therm. 3 
AY, Bayly, At 2oh. therm, 37 
At zoh, 10m.’ therm. 382. 
At 20h, therm. 40. 
At 20h. therm. 40. 


- 
Se 
I 

2° 


At 19¢h. therm. 36. 

High wind. Has been all night. 

At.zoh. therm. 35. Wind continues. 

At. 15h. 45 m, therm, 332%. 19h. 45 m, therm, 
33, 23h. therm. 32, 

At 22h, therm, 283, 

At:20h, therm. 31. 

At 20h, therm, 32, 

At 20h. therm, 33. 


At 19h. 43m. therm. 31, 
At 49h. 36m. therm, 26 


Couey 


bw. Bayly. 
At 19h. 48 m. therm, 272. 

At 19h. 54m. therm, 30. 

At 19h. 53m. therm 273, 

W. Bayly. At zoh. 5m. therm. 32. 
W. Bayly. At rgth, therm. 342. 

W, B. At 19h. #9 m. therm. 33. 

W. B. 

W. B. . At.19h. 23 m. therm. 32. 


W. B. 
W.B. At 19h. 40m. therm. 30. 
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CoMPARISONS of By Res 
RovaL OBSERVATORY. 





1767 
© Jan, 18 
» 19. 
2 20., 
2) 21 
“¥ 22, 
2 23. 
¥ 24. 
iQ 25 
5 26.. 
3 2, 
$e] 28. 
Y 29. 
sf 30 
R 31. 
©: Feb. 1. 
> 2. 
3 3s 
4 4. 
¥ 5s 
fe) é. 
R 7 
© 8. 


Time per 
Watch. 


I. 


6. 


12. 40. 
o, 48. 


12: 
iE 
13. 
O. 
13: 
or, 
14. 
Oo, 
13. 
O. 
12. 
oO. 
Il. 
oO. 


14, 
O. 


I. 


Aap 
9. 
3. 

55 

35- 

$7: 

ZO, 

44, 

53s 

45. 

23. 

57. 

A]e: 

59. 
5. 


57 
1G: 


21, 


6. 





0 OO0CGBOO0DO OCOD CeO 0 GO 0 


ie) 


Time per 
Clock. 


H. M.S. 





19. 55: 
19. 41. 





"3 
29. 
8. 
19. 
8, 
a4. 
9. 
19, 
9. 
19. 
“Ke 


20. 


Leone 
20. 


9. 
20. 


20. 
20. 
20, 
"20; 
Ra. 


ies 


20. 
21. 


21. 14. 


16. 


Baro- 
meter. 












mo- 





Inches.} Deg. 
29,77] 31 
29,82] 2824 
29,80] 262 
29,84] 253 
29,90] 253 


30,00 
29,84 
29,78 
29,52 
29,41 







Ther-] 


meter.}. 


ee nl nec te 


H. M. S. 


st 


ae 


i 
t 
} 
i 
} 
i 
t 





] 





¢ Watch with the Tranfit Clock. of ‘the 


W. B. 
W.B. 


At 19h, 23 m. therm. 2 


W.B. At 19h, 51m. therm. 243. 


W.B. At 19h, 32m. therm. 


It now thaws. 
At igh. 28m, therm. 32, 


At 19h. 49 m. therm. 36. 


- At 1gh.g5.nt. therm, 35. 


W.B. Atzoh, therm. 384, 


W.B. At 19h..41 m. therm. 


At igh. 4m. therm,.413. 
At 12 h. 23 m. therm. 
therm. 44. 


At 11h. 22 m. therm. 493. 
therm. 393. 

W.B. At, 11h. 28 m. 
2m. therm. 42. 

We.’ ol TT Be 
53m. therm. 44. 

w. B. At» ith. 10m, 
4gm, therm, 4450 


59m. 


therm. 4c. 


therm. 45. 


39- 


44.. At 19h. 48 nm. 


At 11 hous m, therm. 44. At 19h. 29 m. 
therm..43. 

W.B. At 11h. 11m. therm, 42. At 19 li. 
55 m.. therm. 423. 

At 11h. 25 m. therm. 45. At 19h. 36 m. 

.. therm..46. 

At 13h. 16m, therm. 47.. At 19 h. 32 m.. 
therm. 463, 

At 11 h. 19 mm therm, 47%. At 19h. 28 m, 
therm, 4774. 

At 11 h. 34m. therm, 4734. At 19h, 33 m 
therm. 45, 

At 11h, om. therm, 452. At 19h. 29 m. 
therm..43 2. 

At 12h. 57 m. therm. 43. At 19 h. 30 m. 
therm. 42, 


At 19 h, 6 m, 


At 19h. 
therm. 44. At 18 fi 
At 18'h. 





30> 2) aoe ose SE | So toe OR). KE Ot ee © 


wv © s 


Time per 


Watch. 


oS de 
Rasie. 
See 
e505 
Bo 
a7 5s 


ite. 


1. 39. 


tee 


o 


ie) 


1e) 








Time per | Baro- | Ther- 
meter. 


sf er. | er 


H.M. §. H. M.S. | Inches} Deg. 


ee 





29,29 


a as 
29237 
28,85 


29,38 


2 Os 5 


29255 
29,63 


29,34 
°29344 
29,93 


29,46 


229937 


29,35 
29,76 
29,84 
29,34 
29,42 
29332 
29,50 
29,89 
29,61 





] 


therm. 44. 
gAt Ui Teh. 40) 1 
therm. 442, 
At 11h. 29m, 
therm. 46. 
At i2h. 35 m. 
therm. 41. 
At iz h. 16m, 
therm. 44. 


therm. 451. 
At irh. 28 m. 
therm. 424, 


therm. 46. 
At 10h. 46 m. 
therm. 48, 
At 11 h..41. m. 

~ therm. 43. 


therm. 43. 
Atioh. 48 m. 
therm, 442. 
At 10h. so m. 

therm. 444. 
At toh. 57 m, 

therm. 41. 


} 
ih TOp]is 5.9) By 
} » 57 m. 


§At ith rm, 


therm. 42. 
At 11h, 4m, 
therm. 43. 


therm. 42. 


therm. 443. 





At 13 i he ta. 


At 11h. 54 m. 


At 10h. 40 m. 








At 11 h. 31. m, therm. 432. 


therm. 45. 


therm. 461. 


therm. 434. 


therm. 444, 
therm. 46. 
therm. 454 


therm. 45. 


therm, 491. 


therm. 431. 


therm, 44. 
therm. 45. 
therm. 444. 
therm. 43. 


therm. 43. 


therm. 45+ 


therm. 45. ; 


At io ln.36.m. therm. 454. 


ae ; therm, 424. 


ee ee oe a eee Aap tile sdlpe tahiti nettiatienal ala apelin Seine nobel wd dentine alin oye 2 


= 






ComMPARISONS of Mr. Harrison’s Watch with the Tranfit Clock of the 
RovAL OBSERVATORY. 





At igh. 15. m. 


At 19. h. 13. m. 


At igh. 12m. 
At 19 h. 14 m. 
At igh, rr m, 
At 19h. rom. 
Bite T.gy his 7 as 
At 19h. 18m. 
At 19h. 14m. 
At 19 h, 12 m. 
At 19h im 
At 18 hy so'm, 
Atig h. 24m, 
At 18h. som. 
At igh. 11m, 
Atig h. 27m. 


WB. sAt- rich. \§2.m,. themn. 45.2 At roe. 
18 m. therm. 442. 

W.5B. At-ro-h. 31 m. therm, 48, . At ig h. - 
im, therm. 47. ; 

.W.B. -At.toh. 47 m. therm. 46, At 18 h, 
46 m, therm. 44. 

At 10h, 35 m. therm. 43. 


At 18 h, 2 mm 
At 19h. 19 m, 
At 18h, 56 m 


PO OI BIT WI The 1 TT fy 




















Comparisons of Mr. Harrison’s Vatch with the Tranft Cleck-of the 
ROYAL OBSERVATORY, 











































Bi Time per Time per | Baro- | Ther? 
al Watch, Clock. meter | mo-}| 
mi meter, 
Hie Ji eeeiedee ee ne —_— wane er 
HG 7. A M.S. H. M.S, [incl 1es, | Deg, 
‘ eee”. | See pre a ee ee ee es 








; 1H Satie te At a1 h. 12 m. therm. At°13 bi, 66 tm. 
ni if Marth 3.-} (1, 9x0 } ena: 4%. 43: 5 
ay ¥ wp Periley: re a 11h, 38m, therm. 442. At 18h. 37 m. 

- 44, 
; Ve B. cat inh. 25m. therm. 454. At rg h. 
5 5° ie seek ‘ } 4m. therm. 45. 4 
vi * 6 wlid we Ag At ich, 26 m. therm, 453. At 19-h, om. 
| lg + oe } ig 45, 
Wee L. 12h. 37.m.-therm. 46, At 18h, 36 m. 
| 2 A a oe he Gee 434, 
Ati2zh. 4m. therm, 434. At 18h. 25 mas 
© 8 cS aed ; lent 4ii. 
At ih. 1.m, therm. 43, At I9h, 4m. 
i > 9 ark ah therm. 414. . 
| At 12 h.. 58 m. term. 432, Ait 28 h. 20m, 
tlh S Be ae eae u therm. 43. 
6 as reg %% Attih. 53m. therm. 44. At 18h. 32m 
- hi therm, a 
‘ . W.B, Atioh. 29m. therm. 435. : At 18h. 
sd ie IBA 2 ; 38 m. therm, 41, 
: Atioh. 40m, therm. 44. At 18 h. 34m. 
? "3 ey ca: therm. 41, 
W.B. Atii h. 2 m.therm, 403. At 18h. 
b i 1 r } 3 m, therm. 382, 
i W.B. Atirh. 38m. Therm. $7. At ro i 
© * Leta } 47m. therm 31, th 
“ W.B. Atazh.r4m. therm, 393. At 18h, 
» a5 pee ; 28m. therm, 42. 
i At 10h, 32 m, «therm, 432.. At 18 h, 30 m. 
8 re pigeon } therm. 42 
g 18 ar ae B, “A ‘toh, 27 m. therm. 46. At 18h, 
"35 36m. therm. 44. 
a 2 z . es B. At 11h. 3 m, therm. 45, At 13 h. 
9 Die! 22 m, therm. 45. 
At 11h. som. therm. 4c. At 18h. 19 m 
9 20 7-30, 16 5 45 9 
therm. 44. 
DB iy as xe a -B, Atoh. 56m, therm. 45. At 18 - th, 
fib, j mr si of 40 m. therm. 43. 
mi © bi ge se { W. B.. At 10h. 37m. therm. 43. At 18 b. 
is me hal is a therm. 34. 
> to h, o m,-therm. 41.. At 18h. om, 
ae 40. 
é. [rs B. At 10h, 2m, therm, 42.. At 18 h, 
om. therm, 39. 





CALCU LATA Dae 









CALCULATIONS 
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BE PE AN APF ON 
CALCULATIONS 


OF THE 


Goine of Mr, Harrifon’s Watcu from Day to Day. 


e \HE firft column fhews the days of the month; the fecond 





a the interval of time, according to the watch, between the 
attefted comparifons of the watch each day with the tranfit clock ; 

the third column contains the quantity of minutes and feconds which 
the watch lofes of the clock in the faid interval; the fourth column 
- fhews how much the watch fhould lofe of the clock in 24 hours of 


the watch according to the proportion expreffed in the fecond and 


third columns; the fifth column gives the daily gaining or lofing 
of the tranfit clock with refpect to fidereal time, as deduced from 
the obferved tranfits of the fixed ftars over the meridian, the fign 
+ being fet down in the cafe of the clock’s lofing, and — in the 
cafe of its getting. This correction, applied to the numbers of the 

m= fourth 
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fourth column, produces the fixth column, or the lofing. of the: 
watch from day to day with refpect to fidereal time, in 24 hours of 
the watch. The feventh column gives the daily gaining of the 
watch upon mean time (except on fome: few days when it. exhibits 
its lofing) and is found by taking the difference of the preceding 
-column and 3"56",5, fidereal time gaining fo much much upon: 
mean folar time in 24 hours of mean time, or, rather more exactly,. 
in 24 hours of the watch, which generally correfponds to lef than. 
24. hours of mean time by near 20 feconds. The eighth column: 
contains the mean ftate of the thermometer for the day; and the. 
ninth and laft column fhews the mean ftate of the barometer, 
















CALCULATIONS of the Going of Mr. Harrison's Watch from Day to Day. 














Inter- | Watch ret Clock va- Watch Watch; Mean | 
ofes o ries from lofes of geis on State 
of ah of Clock in Sidereal Sidereal Mean of 
gigs OCK. | 24 hoursof | Time per | Time in Time per |’ Ther- 
pari- Watch. Day. 24h. of Day. mom, 
fons. | Watch, ” 





1766. 
May 6 to 7 
7 3 
8 9 
9 Io 
10 11 
11 12 
12 13 
13 14 
14 15 
15 16 
16 17 
17 18 
18 19 
19 20 
20 21 
21 22 
22 23. 
23 24. 
24 ra 
25 26 
26 27 
2 28 
28 29 
29 30 
ae Akg 
31 tojJune 1 
June 1 2 
2 3 


[uM | Ms, [Me s. | S. [ Ms. S| Deg. 





eee nee Aree 
a eS 


( 


The watch in a horizontal pofition, with the face upwards. 














23840 if- 3° 33.7} 323903) | 0534 | 3038.9 17,6 | 54 
24. 44 3-37 | 3-36, 4 | +1,22' | 3. 37,6 18,9 | 57 
23.521 3-34 | 3-37, 2 | +1,07 | 3: 3.4 20,1 | 55 
24. 4| 3-36 | 3.35, 4 | +1513 | 3. 36,5 20,0 | 54 
23.57} 3:36 43.36, 4°} + 1,16: 1 3: 37,6 18,9 } 49 
24. Ti O3,36 4:3. 255.9 | +1,12 | 3. 37,9 19,5 | 50° 
24. 9} 3.37 | 3-35, 6 [ +1,05 | 3. 36,6 19:9 | 51 
23,49} 3-33 | 3- 34,76 | +1,02 | 3. 35,8 20,7 | $2 
24. 8| 3.37 | 3+ 35,79 | +1,02 | 3. 36,8 19,7 | 52 
24. 21 3.36 43.35,70 | +0,80 | 3. 36,5 20,0 | 54 
24. Q| 3.38 | 3. 36,64 | +0,58 | 3.37.2 | 19,3 | 56 








The watch inclined under an angle of 20° to the horizon, with the face 


upwards, and hour XII higheft. 











Inch. 





Mean [| 
State 
of Ba- 
rom. 


| at SE 





| 








2959 By a mean of ra days compa- 

2954 tifons from May 6th to May 

5 ‘ 17th, the watch being in a hori- 
995 | zontal pofition, with the face 

2953 upwards, gets at the rate of 

2955 19" ’,§1 per day upon-mean time. 

29,6 

29,6 

29,8 

30,1 

30,2 

aq, 1 


zs By a mean of thefe five com- 


23. 47 3. 3413.35 05 se 9 3. 36 Hi 20,1 57 J 30,0 eee from May 17th to ame 
Awet@ 13035 196 35,00. | -er 6 [45563201 eyg fe 55 P2g,9: |. Mitty cag hy ee, 
24.25 | 3.41 | 3- 37,23 |, 6 | 3.37 8 18,9. [49 “f 29,91 [with the face upwande,. and the 
24. 51 3.38 | 3. 37,25-$-+0,6 |-3. 37,8 18,7 | 51 | 30,0 | hour XII. higheft, gets at the 
23-33} 3-31 | 3- 35,03 | 40,70 | 3- 3557 F085" nf 30,0) pate OF, fy a7 per day’ upon 














The watch inclined under an angle of 20° to the horizon, with the face 


upwards, and hour VI higheft. 











24. 35 | 3.36 | 3. 31,04 Pp+o,8. #3.31,8 f. 24,7 F 52 
23.33 | 3-28 | 3- 31,97 | --0,70 | 3. 3257 23,8 | 53 
24.24 | 3.38 | 3.34.43 | 40,70 | 3. 3551 21,4 | 52 
23.29 | 3.32 | 3- 36,66 | 0,70 | 3. 37.4 19,1 55 
242% 2 [Be ZO 24 3.:295,90 1 0,40: |:3.' 30,4 26,1 | 55 


mean time. 





By a mean of thefe five days 
comparifons from May 22d to 
27th, the watch being inclined 


2959 

29,8 
203i] 
295] 
2057 


under an angle of 20° to the ho- 
rizon, with the face upwards, and 
the hour VI higheft, gets at the 
rate of 23”;,02-pet day upon-mean 
time, 


Watch inclined under an angle of z0° to the horizon, with the face 


upwards, and hour III higheft. 





24.34] 3.48 € 43,20 | +0,7 | 3.43.9 12,6 |e 52 
23.54) 3.44 | 3.44,94 | -+0,7 [3.45.6 10,9 | 49 
24.22 | 3.45 | 3. 41,61 | 0,7 | 3, 42,3 14,2 | 54 
23.42 | 3.38 | 344,79 | +0,7. | 3. 45,5 11,0 | 53 
24. 4) 3-44 | 3-43.38 | 0,7 | 3.44.1 12,4 | 50 
24.11 | 3.45 | 3- 43,29 | -FO,t | 3. 43.4 13,1 | 51 
23-53 | 3-43 | 3-44,07 | —0,36 | 3. 43.7 12,8 | 54 


‘il aa ag ae 


29,5 | comparifons from May 27th to 
29,4 June 3d, the watch being inclin- 
2 ed under an angle of 20° to the 

92% horizon, with'the face upwards, 
29>7 |\and the hour III higheft, gets at 
oe the rate of 12,43 per day upon 
mean time, 


29,6 | By a mean of thefe feven days 
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I a ar ee ea cee a 
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Hii 3 to 4 

1 | 4 7 
2) 

5 7 

! | 8 

9 10 

10 et 

iI 12 

12 13 

13 14 

d 15 

44 16 

16 17 

17 18 

18 19 

19 20 

20 21 

21 22 

| 22 23 

i! 

Ap) 24 

24, 25 

315 26 

26 24 

25" 28 

if 28 29 

29 30 

30to July 1 


[ Saee. 


CarcuLaTions of the Going of Mr. Harrison’s Watch from Day to Day. 











i 
i TInter- | Watch ° ae ior va- ; nee: Watch | Mean ee 
i a f ofes o _ties from | lofes of Si- gets on State tate 
hy of ma “ Clock in Sidereal dereal Mean of the ; of the 
es OCk. 24 hours | Time per |] ‘Timein | Time per | Ther- Ba- 
parl- ‘| of Watch. Day, 24h. of Day. mom, | rom. 
| fons. Watch, 
Hi | 2 HM. | M.S, | M.S. | S, | M.S. | 5. al Des. inch 


The watch inclined under an angle of 20° to the horizon, with the face 
upwards, and hour IX higheft. 











—0,4 
= Ons 
— 0,8 
—0,8 


Fz 15 





a. 
3. 
ae 
3. 
2. 


4I, 
42, 
44; 
45; 
4155 


9 
I 
6 
I 


| 
| 


14,6] 56 
14,41 57 
Te} <5 | 
vite nd Baek 
15,0 | 60 





The watch in a vertical pofition, with the hour XII higheft. 


n a vertical pofition, with the hour VI higheft, 


—o,8 
—o,6 
—C,5 
—o0,8 
—o,8 








WW WW WwW 


| 
| 


a ag 





30,2 | 60 
29,8} 59 
29,1 | 60 
29,2) 59 
29,3 | 56 





2,9 |. 56 
2,00) 959 
i, 271.6 $6 
50h 3) bonty 7) 
255 55 


| 
| 


The watch in a vertical pofition, with the hour III higheft. 


The watch in a vertical pofition, with the hour IX higheft. 








23.58 | 3.42 | 3. 42,31 
22.54) 3ia2 9)-314 2361 
24-17 | 3-45. | 3-42,38 
23-54] 3-45 | 3.45594 
23-52 | 3.412 | 3. 42524 
24. 6,|Pe7g8 Hig, ear 
24.: 20) (0 2 1s80, | n12 7620 
22,20) > 3.323} tae 29200 
ZAUEZ 1s 9 30130" N72, DOS 
22, Gani iag, 2 3. 28,01 
The watch ii 
earer[oa 2 Abarat. 
23.40 | 3.56 | 3. 59,32 
2A. Bh da. AL 3. 58,66 
246 DEP AST 8. oO,19 
23-59} 4. O | 4. 0,17 
24.°2| 3.54 | 3. 53,08 
24.17 | 3-55 | 3. 52,26 
3, ee Zea te) 3. 55,84 
24. 2) 3:55 | 3. 54,67 
23.32 | 3-49 | 3.53554 
24. O} 3.57 | 3+ 57,00 
24. 5 | 3-56 | 3.95,18 
23.54] 3-54 | 3- 54,98 
ZA.c1O YB. GO. H Bt S3s46 
23.52) 3.52 | 3+ 52545 
23.52) 3.51 | 3. 52,29 
2A. wt 252 3. 51,84 
24. 9| 3-53 i 51,55 





—I,I 
— 1,05 
— 1,0 
—1,0 
—1I,0 


— 1,0 
— 1,08 
—I,I 
—I,1 
—1,0 
—1,0 
—1I,2 


| ee 5 








3. 
3: 
3. 
3. 
3. 


a 
ge 
g 
ce 
3 
3 
3 
3 


52,6 
51,2 
54,8 
5357 
$295 


56,0 
54.1 


» 5329 


5203 


> baat 
ES 
. 50,6 
» 50,20 


| 
| 


| 





39 | 56 
553 fru 53 
1,7 | 56 
2,8] 65 
4,0| 61 


035: | 262 
2,4]. 62 
2;6°] 63 
4.24 59 
Syl 58 
5,2 | 57 
559} 58 
6,31 54 





2.959 
30,0 
30,2 


30,1 
299 
294 
29,6 


ZA9 5) 


29,07 


Zo 35 
295 








nT 





By a mean of thefe five days 
comparifons from June 3d to-the 
8th, the watch being inclined 
under an angie of 20° to the ho- 
rizon, with the face upwards, 
and the hour IX higheft, gets at 
the rate of 14'’,06 per day upon 
mean time, 


By a mean of thefe five days 
comparifons from June 3th to the 
13th, the watch” being in a ver- 
tical pofition, with the hour Xif 
higheft, gets at the rate of 29,52 
per day upon mean time. 


By a mean of thefe five days 
comparifons from June 13th to 
the 18th, the watch being ina 
vertical pofition, with the hour 
VI highett, lofes at the rate of 
2”,04 per day upon mean time. 


By a mean of thefe five days 
comparifons from June 13th to 
the 23d, the watch being ina 
vertical pofition, with the hour 
ill higheft, gets at the rate of 
3554 per day upon mean time. 


By a mean of thefe eight days 
comparifons from June the 23d 
to July 1ft, the watch being ina 
vertical pofition, with the-hour 
IX higheft, gets at the rate of 
4.’,02 per day Upon mean time, 
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CALCULATIONS of the Going of Mr. Harrison’s Watch from Day fo Day. 
























































































































































Inter-. | Watch a Cleck va- sia Watch Mean | Mean 
ofes of ies fi Si- t State | Stat 
val of Males eae etter: | Gnde| ante | eee Pome] ore 
om, ees 24 heurs } Time per Time in Time per | Ther- Ba- | 
pari- of Watch, Day, 24h. of Day. mom. | rom. 
fons. Watch. | 
1766 | H, M. | M. S. | M. S. | | M.S. | S. | Deg. | Inch. 
The watch in a horizontal pofition, with the face downwards. 

July I to 2 | 23.41 342 3+ 44397 — 1,40 | 3. 43,6 13,0 yf 29,6 ied ah Naa ‘aly eS 
2 3 | 24. 16 3: 47- | 3-44.51 | —1,50 | 3. 43,0 f3,6 56 29,8 6th, the watch being in a hori- 
z 4 | 24.20 3. 49 Bs 45586 — 1,40 3. 4453 1253 58 2959 ies beeen: wees face 
7 st 23.30 3.43 a 46,30 —1,5¢6 23 44,8 60 29,9 ownwar 8, ects = the rate of 
; 6 24. 0 3. 45 3.45,00 | 1,40 | 3. 43,6 13,0 Fea! 29,9 12,64 perday upon mean time, 

The watch, from henceforward, always in a horizontal pofition, with 

the face upwards. | 
6 7124. Tf 3.42 | 3.41,88 |—1,7 | 3. 40,2 1653 | 53 | 29,8 
7 8] 23.59] 3.42 | 3-42,15 | 1,86 | 3. 40,3 16,24): 63% *} 20,8 
8 9] 24. 8] 3.43 | 341,77 | 1,90 | 3. 39,9 16,6 | 64 | 29,9 
9 10] 24. 9] 3.40 | 3. 40,00 | —1,95 | 3. 38,0 18,5 | 64 | 29,3 
10 11 | 23.50] 3.38 | 3. 39,52 | —1,95 | 3. 37,6 18,9 | 63 | 29,6 
11 I2|24. O}| 3.40 | 3.40,00 |—2,0 | 3, 38,0 18,5 | 62 | 29,6 
12 13 | 24.27 | 3.44 { 3.39.88 |—2,1 | 3. 37,8 18,7 | 61. | 29,8 
13 14 | 23.39 | 3.36 | 3. 39,20 | —2,3 | 3. 36,9 19,6 | 63 | 299 
14 15 | 23.52 | 3.38 | 3-39.22 |—2,4 | 3. 36,8 19,7 | 63 | 29,7 
15 16 | 24.29] 3.45 | 340,56 |—2,4 | 3. 38,2 18,3} 62 {29,6 
16 17 | 23.40] 3.36 | 3-39.04 | —2,4 | 3. 36,6 19,9 | 61 | 2957 
17 18 | 23.56) 3.40 | 340,61 | —2,5 3513955 18,4 | 63 | 29,9 
18 19) | (244 © | 9540 0) 99,00 | 2s. J3.'26,3 20,2. | 66 | 30,0 
19 ZO Wide 2h AO | Bo59s 19 oh eo Chops aay ROS AMie OF | 1830.0 
20 21] 23.56] 3.38 | 3. 38,61 | —2,6 | 3. 36,0 20,5-| 64. | 29,9 
21 22-1245 (hai, 40 | 3. 38,94 | —2,63 | 3. 36,3 | 20,2 | 63. | 29,8 
22 2323.50] 3.40 | 3-40,61 | —2,7 | 3.37.9 18,6 | 61 | 29,8 
23 24]24..2] 3.41° | 3.40,70-|—2,7 13, 38,0 E855 A wOOref' 2057 
24 25] 24. O} 3.39 | 3+ 39,00 1—2,8 | 3. 36,2 29,3] 61 | 29,5 
25 26 123.55 1 3. 39 3+ 39,76 | —2,75 | 3..37,0 19,5. | 61 | 29,5 
26 a7 \ 2a.) 5 | 3-41. | 3. 40,24 | —2,84 | 3. 39,4 19,1 | 60 | 29,6 

27 28] 24.14] 3.42 | 3: 39,87 |—2,9 | 3. 36,9 19,61 60,) 29,7 | 
28 29 | 24. 4] 3.40 | 3. 39,39 |—2,9 | 3. 36,5 20,9} 59 | 29,8 
29 DOU) Pa Fen eae eee) See “2504S Sy 52 E34 5D p20} 
30 31] 23.541 3.38 | 3. 38,91 |—3,1 | 3. 35,8 20,7 | 61 | 29,7 
ee I | 23.54 ‘| 3.49 | 3. 40,92 | —3,2. | 3..37,7 18,31 61 | 29,9 
Aug. I 24. 3-42 1 3-41,54 | —3,3 13.382 | 18,31 64 | 29,8 

By ae tranfits of the Sun, obferved Auguft 
2 a i 2d and 3d, the watch gets from 2d to sf Phot 9 63 4 2g 
on mean time in 24 hours of watch =~ - 

3 4} 23. 501° 3-38) +| 3 39,52 | +.0,8. | 3. 40,3 | 16,2 | 63. | 29,9 
4 5 Z4, 21] 3.41 | 3. 37,82 | + 150 | 3. 38,8 by, Je eos | 30,0 

5 6 a 30} 3-35 | 3- 38,64 | +1,0 | 3, 39,6 10 9) 65 | 3051 - 
6 7 5 |} 3943 + 4,1 | 3.434 13,1 | 68 | 30,1 
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CaLcuLraTions of the Going of Mr. Harrison's Watch from Day to Day. 










‘ Interval | Watch{ Watch lofes {Clock varies] Watch lofes| Watch gets} Mean ] Mean 
fre aia, ry asp be P Clock from Side-| of Sidereal] on Mcan 4 State of | State of 

, Bia | ) m- |lofes of | of Clock in | from S: gh yaa e 6 
ae (i £Co ; es of 24 Hours of | real Time |Time in 24} Time per itheTher-|the Baro- 
vari fons, | Clock . 

f Thi Or 4 














5 Watch. per Day. | Hours af Day, mome- {| meter. 
, Watch. ter, 4 
fH) 1766. H. M. j|'M. S. |.M.S. S. M. &. ~ Deg. {Inches. 














q Aug. 7. to 98 | 23. 53°} 3.41 | 3..42,07 | 41,6 ‘| 3. 4357 12,3.) 6d 4.305 

i 8 9 | 23-57 | 3-42 | 3-42.45 | + 1,77 | 3. 44,2 12,3 | 69 | 30,1 

9 10 | 24. 4 | 3-42 | 3.41538 f + 1553-1 3. 42,9 13,60 | 965 30,1 

10 IT | 23.55 | 3-40 | 3..41,77 | + 1,39 | 3. 43,2 13,3 | 60 | 30,0 

It 12 | 24. 2 | 3.43 | 3:42,69 | + 1,37 | 3. 44,1 1254 59 30,0 

Hh 12 13 | 23.58 | 3. 44 3-44.31 | 1-125 | 3. 45,6 IG.9. Fo “[13e,% 

He 13 14] 24.20 | 3.49 | 3.45,86 | +111 | 3. 47,0 95 } 59 | 305 

. 14 15 | 23.40 | 3.43 | 3. 46,14 | + LIL | 3. 47,2 953} 61 | 29,8 

15 16 | 24. 2 |.3.46 | 3. 45,69 | +-0,90 | 3. 46,6 99] 58 | 29,8 

i 16 17} 24. 3 | 3-46 | 3.45.53 | +28 | 3. 46,3 10,2 | 57 | 29,9 

| 17 18 | 23.551] 3-44 | 3.44,78 | +9,8 | 3. 45,6 10,9 | 62 | 30,0 

4 18 19 | 24. 1 | 3.45 | 3. 44,84 | +0,8 | 3. 45,6 10,9] 65 | 30,1 

| 19 20 | 24. 4} 3.46 | 3.45.37 | +9,97 | 3. 46,3 10,2 | 64 | 30,1 

Hi 20 21 | 24. Sol gueG, Lisi i4k 22 aL 70, 97¢ 3: 46,2 10,3°| 64 | 30,1 

21 22 | 23-57 | 3-44 | 3-44.47 | 12,94 | 3. 4554 11,t | 65 | 29,9 

22 23 | 23.56 | 3.43 } 3.43.02 | +14 [ 3.44.7 11,8 | 67 | 29,8 

23 24 | 23.48 | 3.42 | 3. 43,86.) + 1,08 | 3. 44,9 11,6 | 64 \| 29,8 

24 25 | 24. 61 3.44 | 3.43,07.} +9,73 | 3. 43,8 12,7 | 62 4 29,8 

25 260 | 24. 8 | 3.45 | 3.43,75 | + 0,84 | 3. 44,6 11,9 | 61 “| 30,0 

26 27 | 23.48 | 3.43 | 3.44.87 | +0,91 | 3. 45,8 10,7 | 63 | 30,1 

27 28 | 24.21 | 3.48 | 3. 44,73 | 10,97 | 3.45.7 10,8 | 64 | 30,0 

28 29 | 23.53 | 3-43 | 3.44.08 | 1,06 | 3.4541 11,4 | 65 | 29,9 

29 $0} 23.59 | 3.44 [ 3.44,15 | 3,11 | 3. 45,2 11,3 | 64 | 29,9 

30 31 | 23.57 | 3-43 | 3-43.40 | 11,17 | 344,60 } 11,9 | 63 | 30,0 

gitoSept.1 | 24.15 | g.c45 | 3..42,69 | 1,18 [.3.:43,9 12,64 61 Ab \g0,4 

Sept. 1 2 | 23.59 1343 | 3-43.15: | 11,25 | 3.4454 | 12,1 | 62 | 29,9 

2 ~ 3) 24. 4) 3.43 | 3.42538: | +1533 | 3. 43,7 72,8 | 60 | 29,9 

3 4 | 23.55 | 304% | 3.41.77. | 14532 | 3. 431 13,4 | 60 | 29,9 

4 §| 24 413.42 | 3.4139 | +138 | 3. 42,8 1357 | 61 | 29,8 

5 6 | 23-57 | 3-41 | 3.41.40 | 11,53 |. 3. 43,0 13,5 $ 58 | 29,9 

6 7424. § 1 ga42 13. 41,24. (> 1709! 2.4250 13,6} 60'} 29,8 

i 8 | 23.34 | 3.38 | 3. 42,01 | 11,80 | 3. 43,8 12,7 } 60°} 29,5 

8 9 | 24. © | 3.43 | 3-42,08 | 11,88 | 3. 43,9 12,6] 60.| 29,7 

9 TO [23.!6 8 ¥.g8 42 4g, 42.90, | 4 1989) |g cage 12,3] 56 | 30,1 

i i0 11 | 23.34 | 3: 39 | 3. 43,03 | 11,86 | 3. 44,9 11,6} 58 | 30,0 
i re 12.024. 29 4045 47-4 3. we Be: | 41,69 hcg 12,013 to.| :29,8 ‘ 

Ht 12 13} 24. 5 | 3.45 | 3.44.23 | * 1,69 | 3. 45,9 10,6] 58 | 29.6 } 

| 13 14 | 23.49 | 3.42 | 3.43.71 | 1,67 | 3.4504 140} 55 | 29,7 

14 19 | 24. 9 | 3.44 | 3.42,61 | +1577 | 3.4404 1241 | 53 | 30,1 

15 16 | 23.54 | 3-42 | 3.42.93 | 1,83 | 3. 44,7 11,8} 56 | 30,2 

16 17 | 23.55 | 3642 | 3.42.77 | 1,63 | 3. 4404 12,1 |. $9 | 30,2 

17 18 | 24.19 | 3.45 | 3.42,07 | + 1,63 | 3. 43,7 12,8 |> 61 |-30,2 

1 18 19 | 23.50 | 3.41 | 3.42.55 | +1559 | 3.4451 12,4 | 60 | 30,1 

it 19 20 | 23.58 | 3.43*| 3.43.31 | + 1,50 | 3..44,8 r1,7° | Ot? a30.0 

20 21 | 23.59 | 3-43 | 3.43.15 | 145 | 3- 44,6 11,9 | 62 | 30,0 

24 22 | 24. 3 | 3642 | 3.°41,54 | 1.49 | 3 43,0 13,5 | 64 | 30,0 
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CALCULATIONS of the Going of Mr. Harrison's Watch from Day to Day. 





ieee interne aimee oe 
1766, 
Sept.2z2 to 23 
23 24 
24 25 
25 26 
26 27 
27 28 
28 29 
29 fe) 
30toOd.1 
Oct: 1 2 
2 3 
3 4 
4 5 
5 6 
6 f 
7 8 
8 9 
9 10 
10 11 
II 12 
12 13 
13 14 
14 15 
15 16 
16 17 
ry, 18 
18 19 
19 20 
20 2 
2 22 
22 ap 
23 24 
24 2a 
25 26 
26 27 
27 28 
23 29 
29 30 
30 31 
31toNov.1 
Nev. I 2 
2 3 
3 4 
4 5 
5 6 








H. M. 





24. 6 
24. 0 
24.11 
23-43 
24.5 
23 49 
ae 
ZO 
24. 4 
gr 3 
26. 25 
24.41 
23.15 
24. 9 
23. 48 
23-49 
24. 26 
Je Bde 
23. 44 
Ae aa 
EATS 
24. 18 
24./31 
Beano) 
24.26 
23-49 
REM 
Ane 
23.58 
“347 
23. #2 
24.15 
23.40 


td 
_ 
> 
coal 
co 


SNH HANH PHP HP HNN W 
Shey bog e gay 
wy ANA wit An 
RP CONN DP CON H cop vs 


parifons. | Clock, 





M. S. 


BD WW OI OI WD Go WD 





Watch, 





M.S. 


3 
3 
2 
3 
3 
3 
3 
3 
3 


+ 43,07 
- 42,00 
+ 43,30 
» 43,64 
«42,92 
«43571 
- 44,07 
- 43,62 
44,38 


3+ 4427 


5 


- 45531 


3- 43,63 
3+ 42,97 


3 
3 
3 
3 


BY DD WD B® US 09 BH WDD WD BH WwW WW 


%» 


« 43,60 
= 43,86 
42,90 
“1509 
A223 
- 42,48 
» 41,93 
- 41,16 
+ 40,45 
+3929 
. 38,90 
139395 

+ 39537 

« 38,36 
« 30,85 

+3730 
. 36,96 

» 26.20 


- 36,75 


. 36,00 


» 34532 


+ 3545 
- 34,89 


35,80: 
34,87 
35,18 
37279 
35571 

36.72 
36,10 
34,81 

39013 


per Day. 


++ 0,86 
++ 0,67 
+ 0,78 
++ 1,07 


+ 1,39 | 


+ 1,06 
+ 9,74 
+ 0,65 


+ 0,41 
+ 0,41 
+ 0,40 
-+ 0,40 
“b 2,39 
+ 0,47 
+ 9,47 
+ 9,47 
+ 47 
+ 0,50 


Interval | Watch } Watch lofes [Clock varies] Watch lofes 


: of Clock in | from Side- 
of Com- |lofes of 24 Hours of } real Time 


of Sidereal 
Time in24} Time per 
Hours of 


Watch. 


oF 


2 G2 
+ oe 3 


DW WW WWD Os Ww os 















Mean 
State of | State of 
theTher {the Baro- 







2953 
29,4. 
29,2 
29,3 
29,9 


eee sree res ee ee 


There has been.a flrong 
wind: all night, and 
blows ftill. 


i 






FEE NTE LET ILE AEE RE TN TE TET NE TE TI 4 





ens NN NRSC 








uf 
} 


































rid 


a 

















oii i if {Interval | Watch 
tl i of Com-|lofes of 
parifons, | Clock. 














1766. H. M. | M.S. | M.S. 
Ht ee | ———= 
Noy. 6 to 23. 1611 3.92 i} 3.938369 
7 24.16 | 3-49 | 3. 37,58 
. 3-39 | 3- 38,70 
3-39 | 3. 38,55 
3. 38 | 3. 38,61 
3. 38 | 3.37.40 
3-37 | 3- 36,85 
3.38 | 3. 33,15 
3. 38 | 3. 38,45 
3. 38 | 3. 38,00 
3.40 | 3. 38,78 
3.37 | 3- 37230 
3-37. | 3+ 37945 
3-42 | 3-37.32 
3.39 | 3+ 39230 
3-36 | 3+ 39.37 
3. 39 3° 39,15 
3. 38 | 3. 39,06 
3. 38 | 3. 38,76 
3 41 | 3. 39,78 
3.41 | 3. 40,70 
3-43 | 3- 41,46 
3.39 | 3+ 4221 
3-41 | 3. 49,54 
3. 38 | 3. 40,45 
3-41 | 3+ 41,15 
3,40 | 3. 41,23 
3.45 | 3-41.25 
3.40 | 3. 41,07 
3.40 | 3. 40,61 
3-41 | 3. 41,00 
3-44 | 3- 41,39 
3.41 | 3. 41,61 
3.41 | 3. 42,07 
3-39 | 3+ 38,55 
3-37 | 3-37.91 
3.39 | 3-38.24 
3.40 } 3. 49,92 
3.42 | 3-41.54 
3.42 | 3+ 39555 
3-39} 3- 41,62 
3.40 | 3- 39554 
3.42 | 3-42,15 
3-43 | 3- 42,38 
3. 40 | 3. 41,38 
3-42 | 3-44.49 
3+ 53 | 3+ 45488 


per Day. 


S, 


+ 0,50 


+ 0,45 
ri 335 
+ 0,35 
+ 0,30 
+ 0,20 
+ 0,06 
++ 0,06 
— 0,01 
—o,16 
— 0,21 
— 0,30 
— 9343 
7 Os 5 
— 0,66 
=> O55 
= 0545 
— 0,40 
— 0,40 
— 0,49 
— 0,30 
— 0,29 
— 0,32 
— 9,43 
— 0,46 
—- 0549 
— 0,49 
— 0,49 
095.3 
rs 0,56 
— 0,60 
— 0,64 
— 0,59 
secre 
Orie 
eas 0,83 
ceo 0,83 
— 0,87 
— 0,91 
— 0,96 
— 0,88 
— 0,82 
— 0,85 
— 0,85 
— 0,92 
— 0,92 
— 0,80 


| XXxiv 


Time in 


24 Hours of 


Watch. 


EE BGP 9 GD _ G9 & BSG _ WW YP WY G2 BB BY WO) WH O_O WBE DH WB W WB GL Wd & Ww 
; : 
{e) 
. 
= 








Watch lofes |Clock varies) Watch lofesf Watch gets 
of Clock in | from Side- | of Sidereal 
24 Hours of | real Time 
. Watch, 


on Mean 


Day. 





S. 


1753 
18,5 
ier 
17,0 
17,6 
18,9 
19,6 
18,3 
18,1 
18,7 
n729 
195 
1935 
19,7 
1759 
1) sif 
17,8 
Piso 
18,2 
Ted 
16,1 
1553 
16,6 
15,4 
16,5 
1559 
15,8 
15,8 
16,0 
16,5 
15,1 
15,8 
15,6 
gage 
18,7 
1954 
19,1 
16,5 
15,9 
1759 
15,8 
17,8 
1,2 
15,0 
16,1 
11,9 
11,4 


Mean 
State of | State of 
Time per |theTher- the Ba- 
mome- |rometer. 














Mean 











CALCULATIONS of the Going of Mr. Harrison's Watch from Day to Day. 
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CALCULATIONS of the Going of Mr. HARR1Ison’s Watch from Day to-Day. 


IDEC-22 tom 24: 


Feb. 


1766. 


2 A 26 


25 26 
26 20 
27 28 
28 29 
29 30 
30 31 
31 to Jan. 1 
1767. 

it £0. 2 
2 3 
3 4 
4 5 
5 6 
6 7 
a 8 
8 9 
9 Io 
10 II 
II {Zz 
12 13 
13 14 
14 15 
15 16 
16 17 
Ey 18 
18 19 
19 20 
20 21 
21 Ze 
22 233 
23 24 
24 25 
Ze 26 
26 27 
27 28 
28 29 
29 30 





Interval | Watch } Watch Jofes [Clock varies]Watch lofes}\Watch gets 
of Com- 
parifons. |Clock. 


_ 


wh 
N & CObBD WY 


~ bh 
iw 





lofes of} of Clock in | from Side- | of Sidereal | on Mean | State of | State of 
24 Hours of | real Time ]Time in 24] Time per |theTher-|the Baro 
Watch, per Day. | Hours of Day. meter, 
Watch, 
M.S M.S s Inches. 
3- 48,16 3+ 47,3 9,2 30,1 
3-48,00 | —o,81 | 3. 47,2 953 30,2 
3- 48,77 | — 0,83 | 3. 47,9 8,6 3053 
3+ 49,30 | —0,84 | 3. 48,5 8,0 3053 
3-49,32 | —0,86 | 3. 48,5 8,0 30,4 
3+ 50,56 | 0,87 | 3. 49,7 6,8 30,4 
3. 51,32 | —0,89 | 3. 50,4 6,1 30,3 
3- 49,84 | —0,92 | 3. 48,9 76 30,2 
3+ 50,00 | 0,96 | 3, 49,0 75 30,1 
3- 51,20 | 0,99 | 3. 50,2 6,3 2957 
3+ 50570 | — 3,03 | 3.5547 0,8 2.954 
4. 0,00 | — 1,06] 3. 58,9 }— age 29,6 
4 4517 | Tr LIs:| 4. 3,0) | —-6,5 29,8 
4+ 0,34 | 1,12.) 3, 59,2 | — 2,7 29,6 
3+ 54532 | — 1,09 | 3. 53,2 353 29,6 
3. 51,91 | 1,05 | 3. 50,8 557 2955 
3.5401 | 1,15 | 3. 53,4 3,1 2954 
3. 58,16 | —1,30 | 3.56,8 | — 0,3 2955 
3+ 5917 | 1,81 | 3.5753 | — 0,8 2954 
3.52,57 | — 1,59 | 3.511 | — 54 29,2 
3+ $4239 | ~— U5T I), 36 5259 3,6 29,2 
3. 53,38 | — 1,45 | 3. 51,9 4,6 29,0 
3.47558 | —1,38 | 3. 46,2 10,3 29,2 
3-47579 | — 1,32 | 3. 46,5 10,0 2954. 
3.49,80 | —1,58 | 3. 48,2 8,3 29,6 
3- 49,57 | —1,60 | 3. 48,0 8,5 2957 
3-59995 | 1,74 | 3.542 253 29,8 
3.58552 | —1,95 | 3.56,6 | — 0,1 29,8 | 
3. 58,32 | —-1,83 | 3. 56,5 fe) 29,9 | 
3. 52,018 | —= 1,36.) 3. 50,6 539 29,8 } 
3- 48,59 | — 0,94 | 3. 47,6 8,9 2955 | 
3-47.84 | — 1,06 | 3. 46,8 957 29,8 
3-47.11 | —1,19 | 3. 45,9 10,6 29,8 } 
3-46,69 | — 1,46 | 3. 45,2 11,3 29,7 | 
3-45.31 | —1,72 | 3. 43,6 12,9 2957 
3-45,09 | — 1,96 | 3. 43,7 12,8 29,6 
3-43.53 | —2,19 | 3.41.4 15,1 2957 
3.45,80 | —2,19 | 3. 43,6 12,9 29,8 
343,15 | —2,15 } 3. 41,0 1555 29,8 
342,00 | —2,03 | 3. 40,0 16,5 29,8 
3.42,70 | —2,22 | 3.40,5 16,0 2959 
3* 43225 | — 2227 | 3- 4150 1955 a 
3.42,72 | —2,34 | 3. 40,4 16,1 29,8 
3+ 43558 | — 2,44 | 3. 4151 1554 2957 
3+45574 | — 2.58 | 3. 43,2 1253 29,5 


YP YP YS _Y2 YP Yo G2 YUS 


Go GEG _YP_GD GEO G-_YP_G2 > G_YE GS GB YP -B G2 > GES HY & YDB GY UO O Bw U9 YW 

















Mean Mean 








ee ee eet ee ee 







OLDIE 


EO 


RETESET GOSS 


eee 


Tee Se 

















RB PWN WH 


UW Bw 4 Os Ow 
COO mH H& con 


moon bh hb 
Oo 


a An BW WP 


> Bw YP HH BD DW 


a 


t 


ww YPN DN DN bh Rw PY WH 


QD - OY Oo 
ie 
W WD &s oO 2 2 ¢ 
2 222 2 G8 22 G9 G28 GY > Yo Go Be YO G2 YW YD Ys GO» W Lo WW ws 


mw Ne 








CALCULATIONS of 


Interval | Watch 
lofes of 
Clock. 





40 
. 40 


tw 
oO 


SE G8 GS Ba 499609 499 0 Quy GS Gs Go Ga" Us Gols US Go Oy 


of Clock ia 


M.S. | M.S, 
. 46,50 
3. 42,86 
3. 42,00 
» 42554 
. 40,46 
41,31 


43,20 


43,23 


2,38 
sig Shot 
42,46 
39224 


. 42,76 
. 41,92 


PAs 
aed ay iP | 


41,54 


43241 
42,30 


. 41,38 
» 41,54. 
» 40,06 
- 40,79 


41,30 


- 40,30 
. 40,00 
- 39,78 
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Watch lofes |Clock variesf Watch lofes] Watch gets 
from Side- | of Sidereal 
24 hours of | real Time {Time in 24] Time per |theTher-|the Baro- 

Watch. 


on Mean 





hours of Day. 
Watch. 

M. §. S. 
43,8 1257 
- 40,1 16,4 
- 3923 I 142 
- 39:9 16,6 
. 37,3 18,7 
» 38,7 17,8 
- 40,5 16,9 
«40,5 16,0 
. 39,8 16,7 
- 41,4 HAE 
- 39,8 16,7 
8657 19,8 
+ 40,3 16,2 
= 3994 17s1 
. 40,1 16,4 
» $840 17,6 
. 40,8 1557 
-39.7 | 16,8 

3. 38,9° 17,6 
- 3951 1754 
C75 18,8 
. 38,4 18,1 
. 39,0 Ug Es 
. 38,2 £5,2 

3. 38,0 18,5 

3758 18,7 


Mean 
State of | State of 


mome- 
ter. 


J 
Deg. |Inches, 





41 
44 
45 
a 
45 
49 
43 
44 
45 
45 
45 
49 
46 
44 
45 
45 
43 
43 
44 
45 
47 
45 
44 
45 
44 
44 









the Going of Mr. Harrison’s Watch from Day to Day. 


Mean 


meter, 


2955 
29,2 
29,2 
29,2 
2953 
29,1 
29,1 
20,2 
29,3 
29,6 
2935 
2994 
2957 
2957 
2954 
294 
29,6 
29,8 
29,8 
29,6 
29,4 
2094. 
2997 
29,8 
29,6 
2957 


COMPARISONS 














COMPARISONS 
er 


Mr. Harrifon’s Watch with the Mean Time 
, | 3 


CALCULATED FROM 
Obferved Tranfits of the Sun over the Meridian 


AaTite dake 


ROYAL OBSERVATORY. 



















a en 


O-T HE 


€..0 E..U MiUN@ Ss. 


the obferved tranfit of the Sun’s centre over the meridian, 


fq Pie firft column contains the day of the month ;. the fecond, 


according to the time of the tranfit clock ;. the third: column fhews. 


the time by the clock, when compared with Mr. Harrifon’s watch ; 


,the fourth, the apparent time at the: fame comparifon ;. the fifth. 


the equation of time, which, applied to the numbers in the pre- 


ceding column, gives the mean time contained in the fixth column ;, 


the feventh column gives the time fhewn by. Mr. Harrifon’s watch, 
when compared with the clock; laftly, the eighth column fhews 
how much the watch is too faft for mean time each day.. 


a a ER 
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ComMPARIsoNs of Mr. HARRrson’s Watch with Mean Time. 


Obferved 
Tranfit of Sun 


per Clock. j|Comparifon 

















July 1. |] 6.41. 48,04 
5. | 6.58. 24,75 
Gort hz} 2s 92596 
8. | 7. 10. 49,37 
Qo 1 } Fe 142-6053 
10, |.) 7. 9. 450 
17. | 7+ 47+ 44.79 
18. 7. §1. 49,02 
1g. | 7+ 55+ 52559 


20. | 7+ 59+ 55340 
25.1 5 Os 20. 250 


31. | 8. 43. 52,41 


1766. H. M. S 
o May 6. | 2 53. 30,27 
g Fa a 2e.5'1s, 24,50 
D 12. > ,3«-10. 43,71 
¥ $f.) 3.20.26, 79 
“bh 19. (3.20. 27,93 
© 18. | 3. 40. 20,06 
4 23 a'ha 39 G2. ,15,02 
p 4 22, Wied, sad G05 
2 23.1 4..0..15,43 
Qo iw 30. lhe 4. 28, 30,08 
h June 7. | 5. 1.49577 
(0) 8. | 5. 5.58522 
rot 10. §. 14. 16,31 
¥ 12. | 5.22. 34,75 
g 13.1 5.26. 44,56 
D 23,49 6. <8. 24.66 
$ 24. | 6.12. 38,68 
fe) 25.01%. 6.10, ASE7I 
h 28,-1% 6.29. 19,16 
D 30.°| | 6.:39. 38,41 
s 
h 
© 
é 
¥ 
¥ 
¥ 
¢ 
R 
© 
2 
¥ 











Auguft 2. | 8. 51. 46,27 
3- | 8. 53. 58,19. 
$. | Qs “15 39,01 
Zygon datos Lisa 


€30 a 

















58. 24 


13, 10 
20. 34 
32.17 
35-57 
58. 34 
58. 14 
53 
7.33 


12.53 


17. 15 
19. 13 
asp 
25.50 


SOMO NO SOT [SO (09 (00 00.3 ST 3S) 
- 











16. 33,10 
10. 58,36 
10, 35.33 
9. 42,96 
Leto, 7O 
16. 50,12 
- 47,40 
6. 23,80 
5+ 59240 
J+ 36,32 
6. 47,81 
28. 55,81 


Time per Apparent 
Clock at Time. 
with Watch. 
HoM. 3: | FM. & 
$039, 02 14. 48. 23,06 
Bo 42, 34:6" 0, Eo k 3,80 
Te ra eae ig eT 
2.45.26 | oO. 10. 48,47 
4s 3. 3 LO 27. | 500 
3-54. 8} 0.13. 45,67 
4-31. 2] 0.38. 39,94 
Aeois 3% | £O. 11, 15548 
4-46. 9 | 0.45. 45,96 
5-26.34 | ©. 57. 53,50 
5. FO. An) OndT. 52,08 
$15.20 [.o,, 9, 26,38 
52 $4425. | 949-1577 
5-40.18 | 0.17. 40,18 
5: 36.45 | o% 9. 58,71 
6.19.14] 0.10. 44,44 
6.23.11 | ©. 10. 30,49 
62-32. 7 | 0, 18.-16,6% 
6.44.48 | 0. 15. 26,16 
GeAca trl... 9.502% 


eg O FOE OFOE GVORS 
_ 
Oo 


Se 





O2251 24,08 
O. 25. 10,77 
O 35-4759 
9, 16..30,35 


ee 




















Equation of 





Time, 
Vatch at 
Compari 
fon with 

Clock. 

M. S$. H. M. 5. | H. M.S. S. 
3. 39,9 0. 41. 43,8 | 0. 42-0 
3.45,0 Owl, 20,00 (LO; 1240 
2.50532 up Ca Je 48,0 0. 10.0 
4. 1,16 | 0.12.4%4.| 0, 16.0 
B54) |en O42 Fag One", (Oo 2700 
2° Ie9h fis Ore Gnd ied «19> 14-9 
3-49.43 | 0-34. 50,5 | 0. 40.0 
2. A Csae | Ons 30,0 IO. 2..0 
3. 40,8 Os AZ woz Or 405.0 
(tT ROBEY BES 9 ama 
4152058 0, 36, 1253 |}-0. 26.9 
Ee ZG,55) | Ory. 75,5 19%. 010s Los O 
Len B2Q i Outen Pole 61 Go 20. 0 
@ AL AI Osi, (837 110.20, G 
— 0. 29,23 |. 0 9.29,5 | 0.22.0 
+ 1.38,68 | 0. 12.23,1 |.0.25.0 
Ly$ 545) [Oo 12,,22j0 | O26. © 
Bom Ag2 Ut de yOhnd fo 19,9 0. 30. 0 
2 AL OFTNT Ou LS, 7 sOLuOs 4.0 
CE peat BS to 6. 6°} 0.24.¢ 
eke O.. 10. 5OFL Ss ae O; 22°‘ 
4. 0,64 |- 0. 14.59,0 | 0 29.0 
4.10,74 | ©. 14. 46,0 | 0.29.0 
4. 30,23 4 0. 14.3332, | O, 29, © 
AL20;,A7 1 On2T.1.50,0m 1 0. 27), 0 
4.43; as ©. 24. 38,5 1 & 37.0 
Bey ©. 16. 23,9 | a 34.0 
oa4k, Gale h had Os Boao 
5. 45,0 O..L1. 46,0. | 0,30. 0 
5+ 4994 On D526 Ar Oe Seu 
6. 0,0 O. 12: 47,84 | 0, 33.0 
Ga 5250 0. 34. 48,7 |} 0. eres fa) 
58459094] 90. 21. 10,4810, 54.0 
5. 41,50_| 0. 30, 52,27} 9.54.0 
5. 31,02 O25, 1, Geter.) oy O 
§418,27.] 50. 25..48,6 10; 46.6 























Mean Time. -|Time per] Harrifon’s 
Harrifon’st| Watch fatt 

















for Mean 
Time, 





M ee 


16,2 
339 
12,0 
12,0 
51,8 
12,3 
995 
30,0 
54,8 
Zi 
GA Ta} 
Loe Day 
9 a Tas 
T Zine Here 
12. 30,5 
125.4059 
12. 33,0 
12. 40,1 
12 £2,2 
13-394 


Own B&H ny O ° 





134.999 
14, 1,0 
14. 14,0 
14. 46,8 
154394 
gS PLS 
1743090 
I’). 549 
18. 15,0 
18. 34,3 
S12). 
22.1153 





2. 49,52 
3+ 7973 
3s 4155 
4. 11,4 
















? f° ahh] 


ComPrarrsons of Mr. Harrison’s Watch with Mean “Time. 


Obferved Time per Apparent Equation of | Mean Time. JTime per| Harrifon’s 
‘Trantit ofthe || Clock at Time. Time. Harrifon’s} W atch faft 
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bt with Watch. Compari-j Time. 
fon with 
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5+ 10,93 . eS ey 
10. 14,54 : O 13: 55455 
10, 22,35 ; 6. 13.235 
19. 25,75 4 6; 225 14,6 
16. 29,45 i), 0.19, 1,6 
12. 32,94 ; 0, 14. 50,0 
145 44,71 : 6, 16, 1352 | 
. 2355 7,04 : O. 24, 51,0 
13. 15,90 ; O. 13, 16,1 
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- 31. 34,75 

26. 40,76 

32. 59,08 

13. 13,98 

12. 39,86 

1]- 49573 

16. 8,39 4- 59:97 
10.1753) §. 20,89 
24. 34,78 6. 2,8 
14, 43,12 6.23, 50 
12, 52,59 6. 44,3 
12. 1,60 ee i gl 
15. 8,97 7: 25395 
32+ 33,39 8. 27,6 
15. 42,16 8. 47345 
11. 58,67 9. 27,0 
£8, 7,07 9. 46,0 
25+ 54975 Lle$435 | 
13..59,81 fat, 
12,..13;6F $5.52758 
24. 14,28 13. 42,0 
424.13,21 13.5559 
55-5 1292 14. 4457 
26. 51,43 14. 55,2 
2°77. 43,00 TS o5s2 
12. 24,20 15. 23,0 
Fy. 0,91 15. 38,4 
16, 32549. ¥5. 50,9 
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ComMPARIS@NS of Mr. Harrison's Watch with Mean Time. 
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23. 477+ 50,40 





Apparent 
Time. 


H. M. &. 


0. 14. 43393 


0. 35. 25,01 
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The times fhewn by Mr. Harrifon’s watch, when the 
Sun had equal altitudes, as obferved at the Royal 
Academy at Portfmouth. 


By J. RoBeERTson. 


Oédtober 28, 1761. 





























Morning. Afternoon, ' 

The Sun's The Sun’s 1 
preceding | Following limb. | preceding | Following limb. } 

limb. limb. =; |. a eee | ri | 
H. M. S. | H. M.S. H.M.S. |H.M.S. : ) 
8.54.58 | 8. 59. 52 Doubtful. | *2. 27.49% ie + ae Oa 
8. 58. 00 | Clouds, 2.30.59 | 2.36.04 & The Sun’s altitude about 12°, 
Clouds. | Clouds, 2.34.06! | Cloudy. 3°’ . 


N.B. Mr. John Howe (brother-in-law to Lord Howe): one. of’ 
the gentlemen to whom the calculation of thefe obfervations was 
referred by the Board of Longitude, remarked, that the Sun’s alti- 
tude, though fet down only about 12° to’ the obfervation above, 
fhould be 16 or 17°, certainly 16° at leatt. 


October 29, 30, 31. Cloudy. 


November 1. Cloudy in the afternoon. 


Noyenrber 
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November 2, 1761. 


Morning. Afternoon. 


The Sun’s |-Following | The-Stmn’s 
preceding limb, preceding | Following limb, 
limb. limb. 


BOM. S.-M 5. PL N.S !--} A Ms, 



































g. 10. 34% | Clouds, 2.16.59 | 2.22, 282% Thick atmofphere under the Sun in 


9 7-18 | 9.12.43 | Clouds, 2. 19.084 9 The Sun's altitude about 15°. 
O13. 54. 1 9.19.90 | 2e20,.2021 2.2656 aif the morning. 


November 4, “1761: 


H. M. S. H. M.S. 











EEE CSE CREE SEA 








Q. 25.32% | 9. 31.342 | Clouds. Clouds. 
9. 29.1 1 O36. 208 Clouds, Clouds. 
9- 32554 | 9 3914 Clouds. { 2. 7.318 


November 6, 1761. 


H,M.S. )H.M.S, |H.M.S. H.M.S., 
ee ee SE ee 
}. 25.482 | 9.31.54 | 1.53. 35% Doubtful. | Clouds, 
Reo go | ‘O35. 41 Clouds, 2.344 
9. 33.12% | 9-39 34 | 2. 1.21% as Be 7s 242 
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‘T he times fhewn by Mr. Harrifon’s watch, when the. 
gaye Sun had equal altitudes, as jepennesd at Port: Royal 
in Jamaica. 


ee eer 26; 1768: * : 


Morning. -- Evening. 
7 The Sun’s Following The Sun’s BM 
“preceding - si? “| preceding” Kg he nb. 
. limb, pS Ors? [C5 Hibs et 





H. M.S. | H. M.S. cos in MS. 


st 











25,20, 424.1 2.2%; 385 Ben res apt sn 2 27% 
€5225.20 |-2 25, 25% 7. COED 8. 2114 
92524016. 012.2714 Vm mie 1B ge 


Obfervations of equal altitudes of the Sun, compared 
with Mr. Harrifon’s: watch, taken at the Royal Aca- 
aes at By Dock- Cee. 

Hy 2M. 


I lige oF 


Morning. boo 6 Afternoon... 
The Sun’s ee hag iThe Sun’s » 
s preceding ‘limb, . |, preceding. Following limb... ., .... 
OC Re ea Eel a limb. es ah oa 





| ae ee 


H.M.S. |H.M.S. [His HLM. S, 





. = 5 3 - = : ? 





8. 53. 50% | 8.57.58 
, 56.215 | 9. 0. 323 
= 58.543 3 7 











~ - = | 2654. 345 
2.526552 1 ST Sh 





J. RoBERTSON. 
nN - 


























Equal altitudes of, the Sun, taken at /the Obfervatory in 
Portfmouth, according: to the time of Mr. ‘Harrifon’s 



















I! | watch. 


Ws 
a February 29; 1764. 
ia : The Sun’s altitude about 21°. 
f H. M.S, |H. M.S. |H.M. 3,. JH. M. S. | H.M.;S, fH. M, S: 


~~ —= _—_—_—_ - 
Morning obfervation. | 9. 19. 58 |9. 23, 1 |g. 2 39%: {o. 26.. 5319. 27. 44219. 40. $2 
Afternoon. obferyation. Zeb Sek Shes hoe ee i G95 5 e—.Qeh LOS. eon, Cleat 




















eee 


Hi Note; “The obfervation” marked isa dabious onie. 


The watch was compared with the clock inthe Obfervatory,and 
found 4'. 26” fafter than the fame. 


March 7, 1764. 
The Sun's altitude, about'214° 


H. M.S. }H.M. S. |H.M.S. |H.M.S. }H-M.S, |H.M.S. 





Morning obfervation. |9. 3. 4319. 5-53319-1:7-223|9- 8.44 |9.10.14 |9.14. 53 
Afternoon obferyation. {Cloudy. Cloudy. Cloudy, 3-24. 10213, 22. 41 $ 13. 19. 48 





Note, The obfervations marked: tare dubious. 


The watch was compated with ‘ clock in the Obfervatory, and 
‘found 4 she fafter than the fame. 























March 14, 1764. 
aE DS te. y , | The Sun's altitude sboitt by FRl Aah 4 = TOME 
HM. S. JH. M.S, |H. M.S, | {HEM S.- 4H. M.S. }H. Mi S, 





Morning obfervation. |9. 7. 3219. 9.53 {9.11.21 9.12.42 19. 14. 122]9. 17+ 
Afternoon obfervation. 13. 22. aie. 3. 19. 49 13. 18.20 313. 16. 582313. “fi 29 aK sas ne 


Note, The obfervations marked ¢ are dubious. 


The watch was compared with the clock in the Obfervatory, and 
found 4 59" fatter than the fame. 


March 21, 1764. 


The Sun’s altitude about 26°. 


JH. M.S. JH.M. S. |H.M.S. {H.M.S. |H. M.S. |H.M. S. 

















_ Moming obfervation. |g. 2. 1 [9 4453/9 6.103 |9. 7.283 |g. 8.577/9. 11, 43 
Afternoon obfervation. Zlondy. 3.21. 9213.19.43 13. 18.24% 13, 16. 57313, 14. 11 


— | The watch was compared with the clock in the Obfervatory, and 
found s’.12” fafter than the fame. . 


2 a ronan March 26, 1764. 


. This morning Mr. Hugion's watch was compared ‘with the 
2 . clock in the Obfervatory, and found 5 minutes and 1g feconds 
fafter than the fame. 





Copy of Mr. Harrifon’s declaration of the rate of the 


going of the time-keeper, to the Board of Longitude. 
Dated at Portfmouth, March 26, 1764. 


My Lords and Gentlemen, 


In obedience to your inftruCtions, dated the oth of Auguft, 1763, 
I humbly certify, That I do expect. the rate of the going of the 
time-keeper will be as followeth; viz. 


When the thermometer is at 42, it will gain 3 feconds in every 
24 hours: 


When the thermometer is at 52, it will gain 2 feconds in every 
24 hours: 


When the thermometer is at 62, it will gain one fecond in every 
24 hours: 


When the thermometer is at 72, it will neither gain nor lof: 


When the thermometer is at 82, it will lofe one fecond in every 
24 hours, 


Since my laft voyage we have made fome improvement in the 
time-keeper; in confequence of which, the provifion to counter- 


balance 


















balance the effeéts of heat and cold has been made a-new; and for 


the want of a little more time, we could not get it quite adjufted ; 
for which reafon, the above allowances are neceffary. e 


















This is its prefent ftate; and as the inequalities are fo fmall, I 
will abide by the rate of its gaining, on a Speen; one fecond a. day | 
for the voyage. 


T would not be underftood that it will always require fo long | | / 
time to bring thofe machines to perfe@tion; for it is well known to 
be much. harder to beat out a new toad, than it is to follow. that 
road when made. 





During the time of this experiment, the mean height of the ther- 
mometer fhall be each’ day carefully noted. down, and certified, 
which I will lay before the Board at my return, 


i : den Tam, &c. 





; Witt”. Harrison,. 


N.B, The fcale of the thermometer here meant is Fahrenheit’s. | i 


A Copy. 


Jn°. Isperson. 
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Equal altitudes of the Sun taken at the Obfervatory 
near Bridge~Town, in the Ifland of Barbadoes, ac- 
cording to the time of Mr, Harrifon’s watch. 


The latitude of the place 13°. 5’ N. 


Sunday, May 13,1764. 


Mr. William Harrifon arrrived with his father Mr. John Harri- 
fon’s watch at Barbadoes, in his Majefty’s fhip Tartar, Sir John 
Lindfay, captain. 


Monday, May 14. 


Early this morning Mr. Harrifon brought the watch on fhore. 
Mr. Nevil Mafkelyne, F.R.S. took equal altitudes of the Sun’s 
limbs, noting the time by the watch, as follows: 



































H. M.S. |M. S$. [M.S] M.S. M.S. |[M. S. 
12,22. 192 |23. 422124. 34 | 25. 6 3} 25.58 %3|27.21%3|Morning, Thermometer 83. 
7.32. 743130. 46 129. 5421 29, 225 1 28,31 IClouds. tAfternoon. ‘Thermometer 85. 


N. B. The obfervations marked thus ; are dubious, and thofe 
marked thus ¢; are very dubious. 


At 32 p.m..the watch was 4h. 2m, 2 f, fafter than the Obfer- 


vatory clock. 
Tuefday, 
























] 


Tuefday, May 15, 1764: 


Mr. Charles Green took equal altitudes of the Sun, nating, the 
time by the watch, as follows : 


H. M. S. (M.S. [MS |MS |) M.S [M.S. 


—————____ ___! __ 




















ee 


TI. 37-59 | 39.14 | 40. 42) 40.38 | 41. 282} 42.53 Morning.. Thermometer 81. 
16, 34°| gs Y 14,16 | 13.43 | 12. 52 | 11.28 |Afternoon. Thermometer 85. 


At 44 p: m. the watch was 4h. 1m. soz-f. fatter a the Ob- 
fervatory clock. 


_ Wednefday, May 16. 


Mr. Nevil miele took equal altitudes of the Sun, noting the 
time by the watch, as follows: . - 


H. M. S. | M.S. 1M. S. |H.M.S.] MS, M. S. 
IT. 51.55 | 53.20 |-54.115| $4.44 1 55.35 | 56, 58 Morning. Thermometer 80. 
8. 2. 25 dees 0. 6 71-59 3321 58.42 1 57. 182 1A fternoon. Thermometer 87. 





ec 








At 4h. p.m. the watch was 4h. 2 m. 1f. fafter than the Ob- 
fervatory clock. 


Thurfday, May Es 


_Mr. Charles Green took equal altitudes of the Sun, noting the 
time by the watch, as follows : ‘ 


M. s, 


























H. M. S. M.S, | M.S. | M.S. JM. S. 
11. 37.18 | 38.42 } 39. 3321 40. 62) 40. 572] 42.22 |Morning. Thermometer 81. 
8.17 Of 15.35 $4 14.45 | 14.11 | .Clouds.| Clouds.{Afternoon. Thermometer 86. 


Note, The obfervation marked ? is a dubious one. 


At 4% p.m, the watch was 4h. 2m. 23f. fafter than the Ob- 
feryatory clock. 


Frony 





[. 


“From nine emerfions’ of the firft fatelliteiof Jupiter, obferved by 

Mefirs. Mafkelyne and Green, at Barbadoes, and compared by the . 
help of Warventin’s tables with five emerfions of the ‘fame fatellite 

obferved by Mr. John Bradley at Portfmouth, and with two ob- 

ferved at the Royal Obfervatoty,” equal telefeopes of two feét,” made 
by Mr. John Bird, being ufed” by: all ‘the obfervers, ithe  differencé 
-of meridians of Portfmouth and Barbadoes came out 3h. 64m. 2of, 


according to the calculatiéns® made by the ‘gentlemen ‘to-whom this 





matter was referred by the Board of Longitude. 
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